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EXECUTIVE SUMMARY

A Remedial Investigation (RI) was conducted at the Naval Construction Battalion Center

in Davisville, Rhode Island (NCBC Davisville). The RI was conducted by TRC Environmental

Corporation (TRC) as part of the Department of Defense Installation Restoration Program, which
"-

is similar to the U.S. Environmental Protection Agency's (EPA's) Superfund Program. The

NCBC Davisville facility is currently listed on the U.S. EPA National Priorities List (NFL).

.The facility is located in the northeastern section of the Town of North Kingstown, Rhode

Island, approximately 18 miles south of the state capital, Providence (Figure ES-l).

The Phase I RI (TRC Environmental Consultants, Inc. (TRC-ECI), 1991a) and the Phase

I Human Health Risk Assessmen.t (IllIRA) (TRC-ECI, 1991b) present the results o~Phase I field

activities and assessment of potential health risks for the following NCBC Davisville sites

(Figure ES-2):

• Site 02 - Battery Acid Disposal Area
• Site 03 - Solvent Disposal Area
• Site 05 - Former Transformer Oil Disposal Area
• Site 06 - Solvent Disposal Area
• Site 07 - Calf Pasture Point
• Site 08 - Film Processing Disposal Area
• Site 09 - Allen Harbor Landfill
• Site 10 - Camp Fogarty
• Site II - Fire Fighting Training Area
• Site 13 - Disposal Area Northwest of Buildings W-3, W-I, T-l

A Phase IT RI is currently underway at the above-listed sites.

This volume (Volume II) presents the results of the Phase IT HHRA for Site 09,

describing the constituents of potential concern (COCs), assessing potential exposure pathways

and constituent toxicity, and characterizing the potential health risks for Site 09. This Phase IT

NCBC DAVISVILLE ES-l HUMAN HEALTH RISK ASSESSMENT
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lllIRA incolpOrates the data collected during Phase I and Phase II and supersedes the results and

conclusions of the Phase I mIRA. The Phase II RI field activities and data for Site 09 are

provided in Volume I of this report. Volume ill of this report presents the Ecological Risk
. . .

Assessment (ERA) for the entire NCBC Davisville facility. .The ERA evaluates current and

potential future risks to biological receptors and generally follows the steps included in the

lllIRA.

PURPOSE AND METHODOLOGY

The primary objectives of the mIRA are to:

•. ,Examine exposure pathways and constituent concentrations in environmental
media;

• Estimate the potential for adverse effects associated with the COCs under current
and future land use conditions;

• Provide a risk management framework upon which decisions can be made
regarding what actions, if any, should be taken at the site;

• Identify site or land use conditions that present unacceptable risks; and

• Provide a basis from which recommendations for future activities at the site can
be made which are protective of hunian health.

The HHRA follows guidelines established by EPA in the Supplemental RIsk Assessment
.I

Guidance for the Superfund Program, Part 1 - Guidance for Public Health Risk Assessments

(1989b) and the Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health

Evaluation Manual (part A) (1989a).

NCBC DAVlSVlLLE ES-4 HUMAN HEALTH RISK ASSESSMENT



HAZARD IDENTIFICATION

COCs have been evaluated and identified for the various media identified at Site 09. The

field investigations were conducted in two separate phases and included the collection of soil gas,

surface soil, subsurface soil, ground water, aqueous seepslleachate, surface water, and sediment

samples. Shellfish data from a separate investigation focusing on sample collection in Allen

Harbor are also included in this lllIRA. Constituents observed as a result of these investigations

include volatile organic compounds (VOCs) , semi-volatile organic compounds (SVOCs),

dioxins/furans, pesticides, polychlorinated biphenyls (PCBs), and inorganics. For each medium,

the validated analytical" data were evaluated and organized into a form manageable and

appropriate for the lllIRA using EPA guidance (1989a, 1989b, 1992b). The COCs are

identified on the basis of this evaluation," and a determination made as to which constituents

would be addressed qualitatively and/or quantitatively in the lllIRA.

DOSE-RESPONSE ASSESSMENT

The toxic effects of each COC are evaluated, including effects associated with exposure

and concentrations at which such effects may be expected to occur, when available. For oral

and inhalation exposure, chronic and subchronic non-carcinogenic reference doses (RIDs) and

cancer slope factors are identified. In the absence of inhalation toxicity values, oral toxicity

values are used provided that these values are not based on effects evident only at the point of

contact (e.g., stomach tumors following"ingestion). Oral toxicity values are also used to assess

the potential cancer and non-cancer risks trom" dermal exposures to cadmium, PCBs, and

tetrachlorodibenzodioxin (TCDD). pifferences in oral versus dermal absorption for these

NCBC DAVISVILLE ES-5 HUMAN HEALTH RISK ASSESSMENT



constituents are taken into account through the use of relative absorption factors (RAPs) in the

exposure assessment. In the absence Qf subchronic toxicity values, chronic values are used. In

a few instances, toxicity values are also crosS-assigned from one constituent to a closely related

constituent (e.g., slope factor for benzo(a)pyrene to the other carcinogenic polynuclear aromatic

hydrocarbons (pAHs), non-cancer oral RIDs for 4,4'-DDT to 4,4'-DDD and4,4'-DDE). All

cross-assignments are clearly indicated in this section of the HHRA. In all cases, no more than

one cross-assignment of a toxicity value (constituent to constituent and then oral to inhalation

would be an example of two cross-assignments) is made.

EXPOSURE ASSESSMENT

The exposure assessment involves consideration of potential receptor populations and

migration pathways by which constituents could potentially be transported to other media.

Specific exposure scenarios are developed to represent potential situations in which humans may

be exposed to on-site constituents.

Potential· human exposure scenarios developed for evaluation at Site 09 include the

following:

• Scenario 1 (Future Construction) - Exposure to adult workers to subsurface soils
for a one year period assuming construction of commercial or other buildings.

• Scenario 2 (Future Recreation) - Exposure of children and youths (2 to 18 years)
to on-site surface soils and to on-site ground water during showering through
access to recreational areas. Also, exposure of children and youths to surface
water while swimming in Allen Harbor. .

• Scenario 3 (Future Shellfishing) - Exposure of future off-site adult residents (30
years as adults) through ingestion of constituents in clams, mussels, and oysters
obtained from Allen Harbor.

NCBC DAVISVILLE ES-6 HUMAN HEALTH RISK ASSESSMENT



The scenarios selected are based on the September 1993 Comprehensive Reuse Plan for the

NCBC Davisville facility (provided in Appendix B of this report) and are aimed toward

addressing the key media relevant to human health on-site (i.e., surface soil, subsurface soil, and

ground water) and off-site (i.e., surface water and shellfish).

Assumptions used in evaluating each exposure scenario are developed to be conservative

yet representative of current and anticipated future conditions. Uncertainties associated with

these assumptions are addressed for each scenario.

For each COC, a geometric mean and maximum detected concentration is determined.

Using the mean and maximum concentrations, constituent exposure doses are quantified for each

COC in each scenario-specific pathway. The exposure ~oses based on maximum concentrations

~ referred to as estimates of reasonable maximum exposure (RME) by EPA Region I.

RISK CHARACTERIZATION

Human health risks are presented with regard to potential effects from the COCs. These

effects may include potential risks of cancer or the occurrence of non-cancerous (systemic)

effects. Cancer risk estImates, the lifetime incremental probabilities of excess cancer due to

exposure to the site constituents, take into account exposure concentrations and the carcinogenic

potencies of the constituents. Cancer risks are calculated by multiplying exposure dose by the

appropriate cancer slope factor for each compound and exposure route. The cancer risk

estimates are presented in scientific notation, where a lifetime risk of lE-04 represents a lifetime

risk of one in ten thousand.

NCBC DAVISVILLE ES-7 HUMAN HEALTH RISK ASSESSMENT



· For detennining whether non-cancer health effects may be a concern, constituent-specific

hazard quotients (HQs) are used. HQs are calculated as the ratio of the exposure dose to the

RID. The HQs are also presented in scientific·notation, where an HQ of 5E-OI means the

estimated exposure dose is one-half the RID. For each pathway, the HQs are summed to

detenn~e the pathway hazard index (Ill).

The calculated cancer risks and non-cancer Ills are evaluated using the available

regulatory guidance. The calculated risk is compared to the acceptable lifetime cancer risk range

(lE-04 to lE-O~) for evaluating the need for remediation, as stated in 40 CFR Part 300 (EPA,

1990b). EPA (l990b) considers a cancer risk of 1E-06 as the point of departure for detennining

risk-based remediation goals. For non-carcinogenic risks, a target III of unity (lE+OO) is used.

When the total III for an exposed individual or group of individuals exceeds unity, ·there may

be concern for potential non-cancer health effects. Thus, the cancer risks and non-cancer Ills
I

that constitute a potential concern are tho·se greater than lE-06 and greater than lE+OO,

respectively.

The estimated cancer risks and non-cancer Ills for each pathway by scenario are

summarized below and in Tables ES-l and ES-2, respectively.

As shown in Table ES-l, estimated cancer risks exceed lE-06 for at least one exposure

pathway in each of the three scenarios in the Site 09 HHRA. For Scenario 1 (future

construction), cancer risks exceed lE-06 for the incidental ingestion of soil pathway only.

Arsenic, beryllium, and carcinoge~c PAHs. in soil are associated with individual cancer risks

above lE-06 (RME only) and thus are the cbCs of primary concern. Table ES-3 provides a

summary of the cancer risks calculated using the toxic equivalency factors (TEFs) for

NCBC DAVISVILLE. ES-8 HUMAN HEALTH RISK ASSESSMENT



TABLE ES-1
SUMMARY OF CANCER RISKS FOR ALL SCENARIOS

NCBt DAVISVILLE - SITE 09,

CANCER RISKS

Scenario 1
(Future Construction)

Scenario 2
(Future Recreation)

Scenario 3 ,
(Future Shellfishing)

Pathv.ay

Incidental ingestion of soil

Dermal contact with soil

Inhalation of particulates

Geometric
Mean

2E-08

7E-09

Geometric
RME Mean

1E-07

5E-08

Geometric
RME Mean RME

Inhalation of Volatiles
During Construction

Dermal Contact with Ground Water
While Showering

Inhalation of Volatiles
While Showering

4E-09 2E-07

Ingestion of Surface Water
While Swimming

Dermal Contact with Surface Water
While Swimming

Ingestion of Clams

Ingestion of Mussels

Ingestion of Oysters

ES-9

6E-08

3E-08

7E-08

3E-08

::':::7i;SP$.}:)i;fQ$:

:::@~Hf9§:::{j·Eqo:$:

:·«~gf~:::::$~f.06:

""I:"":,,,,,:"""""":",:",,J = Cancer risk > 1E-06



TABLE ES-2
SUMMARY OF NON-CANCER HAZARD INDICES FOR ALL SCENARIOS

NCBC DAVISVILLE - SITE 09

NON-CANCER HAZARD INDICES

Scenario 1
(Future Construction)

Scenario 2
(Future Recreation)

Scenario 3
(Future Shellfishing)

Path......ay Geometric
Mean

Geometric·
RME Mean

Geometric
RME Mean RME

Incidental ingestion of soil

Dermal contact with soil .

3E-01 ,(~!;¥qq,

3E-04 6E-03

4E-02

4E-05

1E+OO

4E-03

Inhalation ·of particulates 3E-03 2E-02

Inhalation of Volatiles
During Construction

Dermal Contact with Ground Water
While Showering

1E-03 1E-01

Inhalation of Volatiles
While Showering

Ingestion of Surface Water
While Swimming

Dermal Contact with Surface Water
While Swimming -

Ingestion of Clams

Ingestion of Mussels

Ingestion of Oysters

1E-03

2E-04

2E-03

2E-04

3E-02

3E-02

9E-02

6E-02

4E-02

1E-01

b"""",:""""""",,})I = Hazard index> 1E+OO

ES-IO



TABLE ES-3
SUMMARY OF CANCER RISK ESTIMATES FOR SELECTED SCENARIOS

USING TEFs FOR CARCINOGENIC PAHs
NCBC DAVISVILLE - SITE 09

CANCER RISKS (a)

Scenario 1
(Future Construction)

Scenario 2
(Future Recreation)

Scenario 3
(Future Shellfishing)

Pathv.ay Geometric
Mean

Geometric
RME Mean

Geometric
RME Mean RME

Incldenal ingestion of soil

(a) Determined using toxic equivalency factors (TEFs) for
carcinogenic PAHs; shown only for pathways for which
cancer risks above 1E-06 are estimated for these constituents.

ES-ll



carcinogenic PARs. As shown, the pathway and individual cac cancer risks (RME only) also

exceed lE-06 when the calculations are based on these TEFs. The cancer risks estimated for

the remaining three pathways (dermal contact with soil, inhalation of particulates, and inhalation

of volatiles from soil) under Scenario 1 '(future construction) are less than lE-06. The non-

cancer Ins for incidental ingestion of soil and inhalation of volatiles under Scenario 1 (future

construction) exceed lE+OO for the RME case. Although no COCs are associated with an HQ

, above lE+OO for incidental ingestion of soil, the RME HQ for antimony equals this value. The

RME non-cancer In for inhalation of volatiles is nearly 100% attributable to toluene. The non-

, -
cancer Ills for the other two pathways, dermal contact with 'soil and inhalation of particulates, ,

are, less than lE+OO.

For Scenario 2 (future recreation), cancer risks exceed lE-06 for incidental ingestion of

soil, dermal contact with. soil (RME only), dermal contact with ground water while showering

(RME only), and inhalation of volatiles from ground water while showering. For soil ingestion,

arsenic, beryllium, carcinogenic PARs, 2,3,7,8-TCDD, and Aroc1or-1260 are associated with

individual cancer risks above lE-06 and thus are the cacs of primary concern. With the

exception of benzo(b/k)fluoranthene and 2,3,7,8-TCDD, the individual cancer risks for these

constituents exceed lE-06 only under the RME case. Although the mean cancer risk for

benzo(b/k)fluoranthene does not exceed lE-06 when the calculations are based on the TEFs for

carcinogenic PARs, the pathway and individual cac cancer risks (RME only) still exceed lE-06

(Table ES-3). For dermal exposure, Aroc1or-1260 (RME only) is the only cac associated with

an individual cancer risk above lE-06.' -For dermal contact with ground water y.rhileshowering,

an individual cancer risk above lE-06 is estimated only for vinyl chloride under the RME case.

ES-12 HUMAN HEALTH RISK ASSESSMENT



For :inhalation of volatiles while showering, three cacs are associated with individual cancer

risks above lE-06 and include 1,2-dichloropropane (RME only), trichloroethene (RME only),

and vinyl chloride. Cancer risks above lE-06 are not estimated for incidental ingestion of or

dennal contact with surface water while swimming. With regard to the non-cancer assessment

for Scenario 2 (future recreation), inhalation of volatiles from ground water while showering is

the only pathway associated with a non-c~cer III above lE+OO (RME only). 1,2

Dichloroethene contributes almost all of this pathway Ill, and is the only cac for which the

non-cancer HQ exceeds lE+OO. The non-cancer III for incidental ingestion of soil under the

RME case equals lE+OO. The non-cancer Ills for the remaining pathways (dermal contact with

soil, dermal contact with ground water while showering, and incidental ingestion of and dermal

contact with surface water while swimming) are less than lE+OO.

For Scenario 3 (future shellfishing), cancer risks above lE-06 are estimated for all three

pathways including ingestion of clams, mussels, and oysters from Allen Harbor. Arsenic and

Aroclor-1254 (RME only) are the cacs associated with individual cancer risks above lE-06.

As shown in Table ES-4, the cancer risks for ingestion of mussels from Allen Harbor are less

than lE-06 when based on the alternate ingestion rate, while for clams and mussels, the pathway

cancer risks still exceed lE-06. Further, arsenic in clams is the only cac with a cancer risk

above the target level. That is, the estimated cancer risks for arsenic in mussels and oysters and

Aroclor-1254 in all three shellfish types no longer exceed lE-06 when the aitemate ingestion

rates are used. The non-cancer Ills for Scenario 3 (future shellfishing) do not exceed lE+OO.

NCBC DAVISVILLE ES-13 HUMAN HEALTH RISK ASSESSMENT



TABLE ES-4
SUMMARY OF CANCER RISK ESTIMATES FOR SCENARIO 3 (FUTURE SHELLFISHING)

USING THE ALTERNATIVE INGESTION RATES
NCBC DAVISVILLE - SITE 09

CANCER RISKS (a)

Scenario 1
(Future Construction)

Scenario 2
(Future Recreation)

Scenario 3
(Future Shellfishing)

Pathvvay Geometric
Mean

Geometric
RME Mean

Geometric
RME Mean RME

Ingestion of Clams

Ingestion ,of Mussels

Ingestion of Oysters

(a) Determined using alternative ingestion rates for
clams (442 mg/d), mussels (13 g/day), and oysters (291 mg/d)

}}}$l;:fQ~r )($i;.F~:

9E-08 1E-07

):?gf.:Q$ ::",::?~;9$:

ES:"'14



UNCERTAINTY ANALYSIS

The uncertainty analyses for each component of the mIRA identifies the major sources

of uncertainty as follows:

• Assumptions about current and potential future land use; pathways through which
actual 'or potential receptors may be exposed; and the magnitude, frequency aIJ.d .
duration 'of potential exposures to the environmental media (e.g., soil, water);

• Exclusion of constituents from quantitative evaluation in the mIRA due to lack
of quantitation or missing toxicity data. As discussed, the exclusion of most of
these constituents is unlikely to underestimate the potential cancer risks or non
cancer HIs. For carbazole, dibenzofuran, and cobalt in soil, there is some
uncertainty associated with their exclusion as toxicity-based criteria are not
available for these or structurally similar constituents. For lead in soil, the
potential risks may have been underestimated since the RIDEM guidance level of
300 mg/kg and/or the EPA interim cleanup level of 500 to 1,000 mg/kg are
exceeded for a number of samples;

• The use of models to estimate concentrations of constituents in fugitive dust in
Scenario 1 (future construction) and volatilized constituents in air from subsurface
soil in Scenario 1 (future construction) and from ground water while showering
in Scenario 2 (future recreation). As no mIRA-related guidance is available
from EPA regarding the quantitation of constituent concentrations in air,
considerable uncertainty is associated with the risks estimated for these pathways;

• Data uncertainties due to infrequent detections, limited numbers of samples, or
qualified data (e.g., estimated concentrations, elevated SQLs);

• Toxicity assessment (e.g., toxicity values based on animal data, use of
benzo(a)pyrene toxicity values for other carcinogenic PAHs); and

• Potential interactions between carcinogens and between non-carcinogens which
could lead to increased or diminished carcinogenic responses or toxicity.

• The cancer risks for Scenario 3 (future shellfishing) are reflective of Allen
Harbor. Given the small number of samples collected ilear the Allen Harbor
landfill, it is not possible to determine whether or not the estimated cancer risks
are site-related.

The key uncertainties associated with the constituents with cancer:nsks above lE-06 are

as follows:

NCBC DAVISVILLE ES-15 HUMAN HEALTH RISK ASSESSMENT·
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• Arsenic in surface soil (Scenario 2 (future recreation», subsurface soil
(Scenario 1 (future construction», and shellfish (Scenario 3 (future shellfishing»:

Arsenic concentrations in surface and subsurface soil are similar to those
for NCBC Davisville background.

Cancer risks for arsenic in surface soil and subsurface soil only exceed
lE-06 under the RME' (maximum concentration-based) case.

Arsenic concentrations in Allen Harbor shellfish are similar to those in
shellfish collected or deployed in Narragansett Bay.

Substitution of the ingestion rate in Narragansett Bay Project (n.d.) with
alternate ingestion rates provided in EPA (l990a) results in cancer risks
fo~ arsenic in mussels and oysters that no longer exceed lE-06.

• Beryllium in surface soil (Scenario 2 (future recreatlon»,and subsurface soil
(Scenario 1 (future construction»:

Cancer risks for beryllium in surface soil and subsurface soil only exceed
lE-06 under the RME (maximum concentration-based) case.

• 1,2-Dichloropropane, trichloroethene, and vinyl chloride in ground water
(Scenario 2 (future recreation»:

Cancer risks for these VOCs only exceed lE-06 under the RME
(maximum concentration-based) case. The maximum detected
concentrations for these VOCs exceed the next highest concentration as
follows; 4-fold for 1,2-dichloropropane, 16-fold for trichloroethene, and
280-fold for vinyl chloride..'

Use of a mod61 to estimate the air concentrations of VOCs in air while
showering. HHRA-related EPA guidance for such estimations is not
available. .

Use of the oral slope factor for 1,2-dichloropropane to assess inhalation
exposures to this constituent in the absence of an inhalation slope factor.

• Carcinogenic PAHs in sulfate soil (Scenario 2 (future recreation» and subsurface
soil (Scenario 1 (future construction»:

Cancer risks for carcinogemc PAHs in surface soil arid sUbsurface-soil
only exceed lE-06 under the RME (maximum concentration-based) case:

NCBC DAVISVILLE ES-16 HUMAN HEALTH RISK ASSESSMENT



Use of the benzo(a)pyrene slope factor for the other carcinogenic PARs
overestimates the potential cancer risks by roughly 2-fold.

• Aroclor-1260 in surface soil (Scenario 2 (future recreation)), and Aroclor-1254
in shellfish (Scenario 3 (future shellfishing)): .

Cancer risks for Aroclor-1260 in surface soil and Aroclor-1254 in
. shellfish only exceed lE-06 under the RME (maximum concentration
based) case. Note that the maximum detected concentrations of Aroclor
1254 in shellfish were reported for samples obtained away from the Allen
Harbor landfill.

Use of the oral slope factor to assess dermal exposures to Aroclor-1260
in surface soil.

Substitution of the ingestion rate in Narragansett Bay Project (n.d.) with
alternate ingestion rates provided in EPA (1990a) results in cancer risks
for Aroclor-1254 in clams, mussels, and oysters that no longer exceed
lE-06.

The key uncertainties associated with the constituents with HQs above lE+OO include:

• 1,2-Dichloroethane in ground water (Scenario 2 (future recreation)):

HQs for 1,2-dichloroethene in ground water only exceed lE+OO under the
RME (maximum concentration-based) case. The next highest
concentration is 55-fold less than the. maximum.

Use of a model to estimate the concentrations of 1,2-dichloroethane in air
while showering. HHRA-related EPA guidance is not available for such
estimations.

Use of the oral RID to assess inhalation exposures in the absence of an
inhalation RID.

• Toluene-in subsurface soil (Scenario 1 (future construction)):

.. HQs for toluene in subsurface soil only exceed lE+OO under the RME
(maximum concentration-based) case. The next highest concentration is
six orders of magnitude less than the maximum.

Use of models to estimate the concentrations 'of toluene in ambient air
during construction activities. HHRA-related EPA guidance is not
available for such estimations.

NCBC DAVISVILLE . ES-17 HUMAN HEALTH RISK ASSESSMENT
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Use of the chronic inhalation RID to assess subchronic exposures during
construction in the absence of a subchronic inhalation RID.

NCBC DAVISVILLE ES-18 HUMAN. HEALTH RISK ASSESSMENT
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1.0 OBJECTIVES OF BASELINE HEALTH RISK ASSESSMENT

This· report provides the quantitative human health risk assessment (HHRA) prepared by

TRC Environmental Corporation (TRC) for Site 09 - AllenHarbor Landfill, located at the Naval

Construction Battalion Center in Davisville, Rhode Island (NCBC Davisville).

The primary objectives of the HHRA are to identify the constituents of potential concern

(COCs) in the environmental media, characterize the potential (current and future) land uses and

exposure pathways, and estimate the potential for adverse human health effects for the identified

COCs and exposure conditions. The HHRA follows gUidelines established by the U.S.

Environmental Protection Agency (EPA, 1989a and 1989b).

Specific exposure scenarios are considered and developed that represent potential

situations in which humans may be exposed to constituents originating from the site. Efficacy

of specific remedial programs is not included as part of this analysis.

Human health risks associated with the site are presented with regard to potential effects

from the COCs. These effects may include potential risks of cancer or occurrence of .

non-cancerous (systemic) effects. A quantitative HHRA for carcin(Jgens involves calculations

of the lifetime incremental probabilities of cancer that take into account exposure estimates and

the carcinogenic potencies (Le., slope factors) for the constituents. For determining whether

non-cancer health effects may be a concern, constituent-specific hazard quotients. (HQs) are used

which incorporate the exposure estimates and the acceptable exposure levels (Le., the reference

doses (RIDs)) for the constituents.

Ultimately, the HHRA presented in this report is expected to be used within a risk

management framework. In making decisions concerning what actions, if any, should be taken
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at a site (including, for example, the collection of additional data or implementation of a

remedial program), the results of the HHRA should be used in concert with other information

on the site. The HHRA identifies whether current or anticipated future land use conditions

present unacceptable risks. The results of the HHRA also identify constituents and exposure

pathways contributing the greatest risk to· the receptor populations. From this information,

recommendations for future activities at the site (including remedial alternatives) can be made

such that public health is protected.
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2.0 METHODOLOGY

The HHRA methodology is structured utilizing the most current methods accepted by the

EPA as described in the Region I Supplemental Risk Ass~ssment Guidance for the Superfund

Program, Part 1 - Guidance for Public Health Risk. Assessments (1989b) and the Risk

Assessment Guidance for Superfund (RAGS), Volume I: Human Health Evaluation Manual

(part A) (1989a). Where assumptions are made, they are realistic but conservative, i.e.,

protective of public health. In keeping with accepted practices for conducting such assessments,
\.

all assumptions are carefully discussed and an assessment made of the uncertainty associated

with the overall health risk estimates.

Following the guidelines accepted by the EPA, the basic components of the HHRA are

organized and presented for Site 09 of the NCBC Davisville facility as follows:

• Hazard Identification;

• Dose-Response Assessment;

• Exposure Assessment;

•. Risk Characterization; and

• Uncertainty Assessment.

The first four components are discussed generally below. Specifics for these four components

which relate to the site (i.e., selection of COCs for the site, exposure scenarios considered at

the site, and risk characterization results) are provided in Section 3. The uncertainty assessment

is presented in Section 4. .

..
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2.1 Hazard Identification

This section of the HHRA summarizes the nature and extent of contamination and

identifies the COCs for each medium (e.g., soil, ground water, surface water, and shellfish).

The components of the hazard identification include a site description, overview of the data

collection, data evaluation, and selection of COCs. The following provides a general description

of the hazard identification process, with site-specific information provided in Section 3.

2.1.1 Facility Description and History

The NCBC Davisville facility is located in the northeastern section of the Town of North

. Kingstown, Rhode Island, approximately 18 miles south of the state capital, Providence

(Figure 2-1). A significant portion of the NCBC Davisville facility is contiguous with

Narragansett Bay. The facility is composed of three areas ~cluding the Main Center, the West

Davisville storage area, and Camp Fogarty, a training facility located approximately 4 miles west

of the Main Center ,(Figure 2-2). Adjoining the NCBC Davisville facility southern boundary is

the decommissioned Naval Air Station (NAS) Quonset Point which was excessed by the Navy

to the Rhode Island Port Authority (RIPA) in Apri11973.

Quonset Point was the location of the fIrst annual encampment of the Brigade Rhode

Island Militia in 1893. During World War I, it was a campground for the mobilization and

training of troops and later was the home of the Rhode Island National Guard. In the 1920s and

1930s, it was a summer resort. ,

In 1939, Quonset Point was acquired'by the Navy, and construction began in 1940~

During construction, millions of cubic yards of sediment were dredged to create a ship basin and

NCBC DAVISVILLE 2-2 HUMAN HEALTH RISK ASSESSMENT



/..

channel. ~artime activities at NAS Quonset Point included training aircraft carrier pilots and

crews, overhauling aircraft, supplying military equipment and planes, and providing coastal

defense.

By 1942, the operations at NAS Quonset Point had expanded into what is now called the

NCBC Davisville facility. Land at Davisville adjacent to NAS Quonset Point was designated

the Advanced Base Depot, and a pier was constructed. Later that year the Naval Construction

Training Center (NCTC) , known as Camp Endicott, was established to train the newly

established construction battalions. By November 1942, the camp was at capacity, housing

15;000 men and 350 officers. Over 100,000 men were trained at Camp Endicott by the end of

World War II.

-After the war, activities at NAS Quonset Point remained the same, providing an operating

base for aircraft and ships. After 1947, NAS Quonset Point-was the home port of carrier-based

jet squadrons. The Antarctic Development Squadron Six was moved to NAS Quonset Point in

1956. A Naval Air Rework Facility (NARF) was created there in 1967. The NARF performed

overhaul and repair work previously handled by NAS Quonset Point.

The NCBC Davisville area was inactive between World War II and the Korean Conflict.

In 1951, it became the Headquarters Construction Battalion Center (CBC). The CBC loaded

ships and trained men for both the Korean and Vietnam Conflicts. In 1974, the NAS and NARF

at Quonset Point were decom~issioned, and operations at Davisville were greatly reduced. In

1989, the closure of Davisville was announced, and all operations at Davisville were phased

down to the present staffmg. levels for Public Works, Maintenance, Security and Navy

Personnel. The closure of NCBC Davisville will be completed by April 1994.
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This mIRA addresses Site 09 - Allen Harbor Landfill at the NCBC Davisville facility.

A separate volume contains the mIRA for Sites 02, 03, 06, 07, 10, 11, and 13. The HHRA

for Site 08 has been submitted previously (TRC, 1993). Site 09 occupies approxImately 15 acres

on the western side of Allen Harbor. The landfill was operated from 1946 to 1972, and contains

wastes generated at the NCBC Davisville facility and the former NAS Quonset Point. Typical

wastes included preservatives, paint thinners, degreasers, PCBs, asbestos, ash, sewage sludge,

and contaminated fuel oil. A detailed description and site history is outlined in Section 3.

2.1.2 Data Collection

Phase I

The Phase I sampling at NCBC Davisville was conducted from July 1989 to March 1990.

As part of this mvestigation, samples of soil gas, surface soil « 2 feet), subsurface soil (> 2

feet), ground water, aqueous seeps, and sediments were collected at one or more of the NCBC .

Davisville sites.

Soil gas samples were collected at a depth of two feet below grade and were analyzed

using modified EPA Method 601 for 12 chlorinated volatile organic compounds (VOCs) and

modified EPA Method 602 for benzene, toluene, ethylbenzene, and xylenes (BTEX).

Soil samples were collected at the immediate surface (0 to 6 inches), using hand augers

(down to approximately four feet), as surface (0 to 2 feet) and subsurface (>2 feet) borings, and

as surface (0 to 2 feet) and subsurface (> 2 feet) test pit samples. Soil samples were analyzed

for the Target Compound List (TCL) and the Target Analyte List (TAL)~Selected soil samples

were also analyzed usiIig the Toxicity Characteristic Leaching Procedure (TCLP).
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Ground water samples were collected from existing and newly installed wells. Unfiltered

and fJ.1tered ground water samples were obtained from each well. Ground water samples were

analyzed for TCL, TAL, and cyanide.

Aqueous seep or leachate samples were collected using 4 ounce glass jars and analyzed

for TCL, TAL, arid cyariide. The sediment samples were obtained. using a stainless steel ladle

and were analyzed for TCL, TAL, total petroleum, and/or hydrocarbons depending on the site.

Phase I sample analyses were conducted by Compuchem Laboratories, Inc. in Research

Triangle Park, North Carolina.

Phase IT

The Phase IT sampling at NCBC Davisville was conducted from May 1993 to July 1993.

During this investigation, samples of surface soil (:::; 2 feet), subsurface soil (> 2 feet), ground

water, surface water, and sediments were obtained at one or more of the NCBC Davisville sites.

Surface soil samples were collected at intervals of 0 to 1 foot, 0.5 to 1 foot, and 0 t02

feet below grade. Subsurface soil samples were collected at intervals beginning at 2 feet below

grade, with depth to the water table at each site determining the deeper end of the intervals..
Soil samples were generally analyzed for TCL, TAL, and cyanide. Selected soil samples were

also analyzed for total organic carbon (TOC), acid volatile sulfides, total chloride, archived

dioxins/furans, sulfides, and TCLP.

. .

Ground water samples were consistently analyzed for TCL, TAL, and cyanide. Selected

ground water samples were also analyzed for total chloride.
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Surface water and sediment samples were typically analyzed for TCL, TAL, cyanide,

with selected analyses for TOC and acid. volatile sulfides.

Phase IT sample analyses were conducted by Pace in Hampton, New Hampshire,

Geotesting Express in Concord, Massachusetts, or Compuchem Laboratories, Inc. in Research

Triangle Park, North Carolina.

Shellfish

Shellfish sampling was conducted in Allen Harbor and Narragansett Bay in three phases

from November 1988 to October 1991. The studies were collaborative efforts by the Naval

Ocean Systems Center (NOSC) and the EPA Environmental Research.Laboratory at Narragansett

- (ERLN) (NOSC, 1991; EPA, 1993c, .1994). Four indigenous species were collected includmg

bard-shell clams (mercenaria mercenaria; quahogs), soft-shell clams (mya arenaria), ribbed

mussels (modiolus demissus), and oysters (crassostrea virginica). Blue mussels (mytilus edulis)

were deployed in cages. The samples were generally collected as composites, wi~h more than

one composite typically obtained from a given station. The resulting samples were analyzed for

inorganics, SVOCs (primarily PAHs), pesticides/PCBs, and butyltins. With the exception of

the butyltin analyses, the shellfish samples were analyzed by the ERLN. The butyltin analyses

were performed by the NOSC facility in San Diego, California. Since the butyltin results are

more relevant from an ecological rather than a human health perspective, these data are not

included in the HHRA. Also note that since ribbed mussels are not generally eaten, the data

associated with this species are also not included nor discussed further in theHHRA.
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2.1.3 Data Evaluation

In order to organize the validated Phase I and Phase IT RI data into a fonn manageable

and appropriate for the baseline IllIRA, TRC perfonned the steps outlined below. The

validation of Phase I RI data was perfonned by TRC as part of the' Phase I RI (TRC-ECI,

1991a, Volume I, Appendix 1). Heartland Environmental Services, Inc. conducted the validation

of Phase IT RI data for Site 09 (ground water only), while Weston Analytics in Lionville,

Pennsylvania conducted the validation of Phase IT soil data for Site 09. The steps described, ' ,

below were. conducted as part of the IllIRA and are consistent with current EPA guidance

(1989a, 1989b, 1992b).

1) Gather and sort all data by medium (Le., surface .soil, subsurface soil, ground
water, surface water, shellfish);

2) Evaluate methods of analysis;

3) Evaluate the data qualifiers and codes;

4) Evaluate blank data (done for RI data during data validation perfonned prior to
IllIRA); .

5) Evaluate duplicate data,

6) Evaluate sample recollect data,

7) Evaluate the sample quantitation limits (SQLs);

8) Evaluate tentatively identified compounds (TICs);

9) Evaluate background data (perfonned during selection of COCs);

10) Consider any additional factors;

11) Develop datasets by medium; and

12) Develop 'a set of COCs from the entire dataset for each medium.
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Briefly, the general methods used for organizing and evaluating the -NCBC Davisville
,

. data for use in the HHRA, which correlate with the previously described steps, include the

following:

1) All analytical data was initially sorted by media. Surface soil is defmed as Phase
I soil samples taken at the 0 to 0.5 and 0 to 2 foot intervals, and Phase IT soil
samples taken across the 0 to 1, 0.5 to 1, and 0 to 2 foot intervals. Soil samples
taken from the 2 to 10 foot interval are considered subsurface soil samples.
Surface water, clam, blue mussel, and oyster samples collected from Allen
Harbor are also included in the HHRA.

2) An evaluation of analytical methods was not considered necessary as all RI data
used were analyzed by EPA's Superfund Contract Laboratory Program (CLP)
procedures.

The shellfish data were obtained using the quality assurance!quality control
(QAlQC) plan prepared by Gleason and Mueller (1989; as cited and discussed in
NOSC (1991)). These data are included in the HHRA per a request by
EPAIRIDEM and are not evaluated here with respect to comparability to EPA's
CLP protocol.

3) Data validation qualifiers are also assessed during the data evaluation process.
As indicated in EPA guidance (1989a, 1989b, and 1992b), unqualified data and
data qualified with a "J" qualifier are treated as detectable concentrations.. Data
qualified with "UJ" or "U" qualifiers are treated as non-detectable concentrations.
As described in 7) below, non-detects are assigned a value equal to the SQL or
one-half the SQL. With the exception of data qualified with an "R" or data for
constituents not detected in any medium, all data are included in the HHRA. As
described by EPA (1989a, 1992b), "J", "U", and "R" qualifiers are defIned as
follows:

"J"

"U"

"pJ" -

Value is estimated, either for a TIC or when a constituent is
present but the value is less than'the contract required quantitation
limit (CRQL). Data qualified as estimated may be biased high or
low (Le., may overestimate or underestimate the actual
concentrations).

Constituent was analyzed for, but not detected. The value reported
in the NCBC Davisville datasets correspond~ to the SQL.

Constituent was analyzed for, but not detected. The "J" qualifier
signifies that the SQL is estimated.
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"R" Quality control assessment indicates the data are unusable and are
therefore rejected for use in the IlliRA. Both the presence and
concentration of the constituent are uncertain.

Note: EPA (1992b) refers to EPA (1989a) for a continued discussion on the
potential use of qu~ed data in risk assessment.

4) Field and laboratory. blanks are used to segregate actual site contamination from
cross contamination from field or laboratory procedures. Blank'contamination is
an important indicator of false positives (Le., reported detection of a constituent
that is not actually present). As indicated in EPA (1989a, 1992b), sample results
are considered positive only if concentrations exceed ten times the concentration
of a common laboratory contaminant in a blank, or five times the concentration
of a constituent that is not considered a common laboratory contaminant. If less
th.an five or ten times the blank concentration, the constituent is treated as'
non-detected in that sample and, per EPA Region I (1988b and 1988c), the SQL
assumed to be eqmil to the value reported initially for the sample. Validation of
Phase I data using all blanks (laboratory, trip and field) was conducted by TRC
as part of the Phase I RI (TRC-ECI, 1991a; Volume I, Appendix J). Validation
of Phase II data.using all blanks was conducted by Heartland Environmental

. Services, Inc. for Site 09 (ground water only) ~d by Weston Analytics for
Site 09 soil samples. . . f .

. ,\.',

According to the Phase I shellfish report (NOSC, 1991), one blank sample was
analyzed for approximately every six samples. None of these blanks contained
"significant amounts (more than 10% of the lowest measured concentration) of
the compounds of interest". (NOSC, 1991). The same QAlQC procedures.
regarding blanks were used in the Phase II and ill analyses (EPA, 1993c, 1994).
No further consideration of blanks for the shellfish data is included in the IlliRA.

5) Sample and duplicate data are compared and a determination made as to whether
these data should be averaged. Sample and duplicate sample concentrations are
averaged if the two values are within 35 % of each other for soil and 20 % for
water. Otherwise, the sample concentration is used. The difference between the
sample and duplicate concentrations is ,estimated as:

Relative
Percent
Difference

ISample - Duplicate I

Average'
x 100%

For the shellfish data, laboratory duplicates (Le., those samples with the same
sample identification number but different chemistry identification numbers or
replicate numbers) as provided for inorganics are averaged, with nO.criterion for
averaging applied. Multiple composite samples for the same species, station, and
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date are identified by different sample identification numbers and treated as
separate samples in the shellfish dataset.

6) Sample recollection data are also evaluated as part of the overall data evaluation.
Since sample recollect (SRC) and duplicate sample recollect (SDRC) data are
typically obtained as a result of quality control parameters not being met in the
initial sample analysis, the recollection data for a sample are used in place of the
original data for that sample. Similar to the approach for duplicates described in

. 5)· above, either the SRC concentration or the average of the SRC and SDRC
concentrations is used depending on the variability between the two values.
Specifically, the SRC and SDRC values are averaged if the two values are within
35 % of each other for soil and 20 % for water. Otherwise, the SRC concentration
is used. Note that there are no SRC and SDRC data for shellfish.

7) Although non-detects with extremely high SQLs may be removed from datasets
(EPA, 1989a), these non-detects are retained for the purposes of this HHRA
based on the bias towards sampling in areas of suspected contamination during
the Phase I and Phase IT sampling programs. As described by Region I (EPA,
1989b), non-detects in samples from a biased sampling program have a greater
probability of being contaminated than non-detects from an unbiased program.
In calculating exposure point concentrations, a value of one-half the SQL is
assigned to non-detects with extremely elevated SQLs. SQLs which are ten times
the "normal" SQL are generally considered extremely elevated. For example,
given a "normal" SQL of 330 p.g/kg for semi-volatile organic compounds
(SVOCs) in soil, an SflL of 33,000 p.g/kg would be considered extremely
elevated, while an SQL of 500 p.g/kg would not be considered extr~mely

elevated.

For other non-detects (Le., those without unusually high SQLs), a value of either
the SQL or one-half the SQL are assigned. If a constituent was likely to be
present below the SQL, then a value of one-half the SQL is assigned to the
.non-detect. A value equal to the SQL is used for constituents likely to be present
at concentrations close to or greater than the SQL. The decision to use the full
SQL or one-half the SQL is based upon the extent and degree of contamination
within each medium and potential for migration between media. As a general
rule, a constituent is considered likely to be present below the SQL when the
detected concentrations are two or more times below the SQL.

For the shellfish data, method detection limits (MDLs), as provided in the Phase
I report (NOSC, 1991), are used in the absence of SQLs. This approach was
discussed and agreed to by Mr. Robert Johnston of NOSC (NOSC, 1994). Mr.

·Johnston also provided an MDL of 0.29 mg/kg for arsenic as one was not
included 'in the Phase I report.
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8) TICs are constituents which are reported in the analytical data results, but for
which the laboratory equipment· (Le., gas chromatography/mass spectrometry
(GCIMS) instrument) was not specifically calibrated. TICs are evaluated with
regard to the number reported, the estimated concentrations, and the likelihood
of their presence at the site based. on site history. Since the identification,
presenCe, and concentrations of TICs are uncertain, these constituents are not
included in the quantitative assessments of exposure and risk. The TIC data are
discussed·in Section 3.

9) An additional data evaluation factor is the Phase IT data for bis(2
ethylhexyl)phthalate in ground water. As described below, the detection of this
constituent in Phase IT ground water samples at elevated concentrations is believed
due to a modification in sampling method rather than its actual presence in ground
water.

Tygon'nl tubing was obtained for use in the peristaltic pumps instead of the
approved silicon tubing. This was not detected until after TRC had mobilized
into the field. A decision was made to proceed with ground water sampling using
the Tygon'nl tubing in the peristaltic pumps. Silicon tubing was ordered and ~he

ground water sampling proceeded. The silicon tubing arrived at the end of the
first week of ground water sampling and was used exclusively during the second
week of ground water sampling.

Upon receipt of SY~C ground water data the following trend was noted. All
ground water samples collected using the Tygon'nl tubing in the peristaltic pump
detected bis(2-ethylhexyl)phthalate. TRC believes that bis(2-ethylhexyl)phthalate
leached from the Tygon'nl tubing. The low flow ground water sampling technique
used required that the outflow from the peristaltic pump be throttled down to
<500 mllminute. The low flow caused the Tygon'nl tubing in the peristaltic
pump to heat up. The increased heat of the tubing along with longer contact time
with the ground water allowed high concentrations of bis(2-ethylhexyl)phthalate
to leach into the ground water samples.

The presence of bis(2-ethylhexyl)phthalate in the ground water is attributed to
sampling contamination rather than physical contaminatioq of the aquifer. For
this reason, the bis(2-ethy.lhexyl)phthalate data for the samples in question are
excluded from the quantitative HHRA.

10) A total of .seven background soil samples were collected during Phase IT (see
Figure 2-3). These background samples were collected in unimpacted areas
located as close to Sites 02, 03, 05, 06, and 07 as possible.. Identification of
areas at or near each site that have not been impacted by.activities at NCBC
Davisville was made on the basis of historical· aerial photographs. The
concentrations of inorganics in the NCBC Davisville background samples are used
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as a screening method to evaluate whether these constituents in on-site soils are
naturally occurring or of anthropogenic origin. Constituents of anthropogenic
origin (Le., present as a result of human activities) mayor may not be site
related. An inorganic is excluded from the HHRA if 95 % or more of the
detected concentrations fall below the maximum background concentration
reported for the NCBC Davisville facility for that constituent. Table 2-1 provides
the range of concentrations for each inorganic constituent at NCBC Davisville.
For 'comparison, ,the ranges for background levels in eastern U.S. soils are also
provided. As shown, the maximum detected background concentrations at NCBC
Davisville consistently fall below those reported for eastern U.S. soils. Organic
constituents present in background samples are not considered naturally occurring
and are not used to evaluate the presence and concentration of organics in site
samples (EPA, 1992b). Background ground water and surface water data for the
NCBC Davisville facility or national/regional data are unavailable.

As indicated previously, reference shellfish samples were collected from
Narragansett Bay. While the reference data are not used in the selection of
COCs, these data are used in the uncertainty section to qualitatively evaluate the
cancer risks and non-cancer IDs estimated for shellfish from Allen Harbor.

11) Tables providing summary statistics (Le., frequency and range of detects) for
constituents detected in surface soil, subsurface soil, ground water, surface-water,
and shellfish are provided in Section 3. Summary statistics for other media (e.g.,
sediment) are not provided since these media are not evaluated, quantitatively in
theHHRA.

2.1.4 Selection of Constituents of Potential Concern

A number of general factors are considered inselecting the.COCs for each medium.

These factors include: (i) detection frequency, (ii) comparison to available background data

(inorganics in soil only), and (iii) essential nutrient status. The purpose of the selection process

is to identify the site-related constituents which are likely to contribute significantly to the

estimates of risk.' Constituents in a medium are excluded from further consideration in the

HHRA based on one or more of the following:

• .The constituent was not detected, or if detected, was 'found at a frequency less
than 5 %• If fewer than 20 samples were collected for a constituent in the
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medium under consideration, a single detection leads to the inclusion of this
constituent as a COCo

• 95 % or more of the detected concentrations of inorganics fall within the range
reported for the NCBC Davisville facility. Note: the ranges of facility
background concentrations are consistently within those reported for eastern U.S.
soils.

• The constituent' is an essential nutrient (Le., calcium, iron, magnesium,
potassium, sodium).

Detailed rationale are provided in Section 3 for detected constituents which are excluded from

the lllIRA.

'2.2 Dose-Response Assessment

This section presents information on the non-carcinogenic and carcinogenic effects

associated with, the identified constituents of potential concern. If available, non-cancer and

cancer toxicity values from EPA's (1993a) Integrated RiskInformation System (IRIS) database

or EPA's (1993b) Health Effects Assessment Summary Tables (HEAST) are used. For those

constituents without the above mentioned toxicity criteria, a qualitative discussion of risk is

provided in Section 3. The cancer and non-cancer values used for constituents of potential

concern in the HHRA are presented in Tables 2-2 to 2-7. Appendix A provides brief toxicity

'profIles which summarize the bases for these values.

2.2.1 Toxicity Infonnation for Carcinogenic Effects

For potential carcinogens, risks are estimated as probabilities. The compound-specific

slope factors for carc~ogens (in units of (mg/kg-dyl) are generally estiriiated through the use

of mathematical extrapolation models (e.g., the linearized multistage model). These models
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estimate the largest possible linear slope, within a 95 % confidence interval, at low extrapolated

doses. Thus, the slope factor is characterized as a 95 % upper-bound estimate, such that the true

risk is not likely to exceed the upper-bound estimate and may be lower. In addition to

identifying cancer slope factors, the EPA classifies constituents with regard to their relative

carcinogenicity. The classification scheme is as follows (EPA, 1992a):

Classification

Group A
Human Carcinogen

Group Bl
Probable ~uman Carcinogen

Group B2
Probable Human Carcinogen

Group C
Possible Human Carcinogen

Group D
Not classifiable as to
Human Carcinogenicity

Group E
Evidence of Non-carcino
genicity for Humans

Sufficient evidence of carcinogenicity in humans.

Limited evidence in humans.

Sufficient evidence in animals with inadequate or
lack of evidence in humans.

Limited evidence in animals with inadequate or
lack of evidence in humans.

Inadequate or lack of evidence.

No evidence in adequate studies.

Tables 2-2 and 2-3 summarize the available toxicity data for carcinogenic effects related

to oral and inhalation exposures, respectively. For each cac, the tables contain the available

cancerslope factors, EPA's weight-of-evidence classification, the type of cancer, and the source

of the cancer slope factor. In the absence of inhalation slope factors, oral slope factors are

cross-assigned to· inhalation provided that the oral slope factors are not based on contact site

tumors. For assessing the potential risks from dermal exposure to polychlorinated biphenyls
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(PCBs) and tetracWorodibenzodioxin (TCDD) (the only carcinogenic constituents for which the

dermal pathway is evaluated), the available oral slope factors are used. As discussed further in

Section 2.3.3, the assessment of dermal exposures to these constituents incorporates the use of

relative absorption factors (RAFs) per Region I guidance (EPA, 1989b). RAFs take into account

the difference in absorption between the· exposure pathways and mediums of interest in the

mIRA and the pathway and medium used in the laboratory study from which the toxicity values

were derived. The RAFs used to assess dermal exposures to PCBs and TCDD are based on the

dermal absorption values provided in EPA's (1992c) dermal exposure assessment guidance and

on whether the oral toxicity values are expressed in terms· of intake or absorbed dose. As

indicated by Region I (EPA, 1989b), the cancer slope factor for benzo(a)pyrene is assigned to

the other carcinogenic polycyclic aromatic hydrocarbons (pAHsi evaluated in the lllIRA. For

comparison purPoses, cancer risks are also estimated using ICF-Clement's (1987) toxic

equivalency factors (TEFs) for carcinogenic PAHs as follows:

Constituent

Benzo(a)pyrene .
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene)

1.0
0.145
0.140
0.066
0.0044
1.1
0.232 '

These TEFs are multiplied by the oral slope factor for benzo(a)pyrene to estimate constituent-

specific oral slope factors. All cross-assignments are clearly noted in Tables 2-2 and 2-3. In

all cases, no more than one cross-assignment of a toxicity value' (e.g., oral to inhalation,

constituent to constituent) is made.. Standard assumptions about breathing rate (20 m3/d) and
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body weight (70 kg) are used to convert inhalation slope factors expressed in (mg/m3yl to units

of dose (Le., (mg/kg-dyl).

For assessing potential risks associated with exposures to dioxins/furans, EPA's (1989d)

TEFs are used and include:

Constituent TEF

Mono-, Di-, and Tri- CDDs: 0

TCDDs: 2,3,7,8- 1
Other 0

PeCDDs: 2,3,7,8- 0.5
Other· 0

HxCDDs: 2,3,7,8- 0.1
Other 0

HpCDDs: 2,3,7,8- 0.01
Other 0

OCDD: 0.001

Mono-, Di-, and Tri- CDFs: 0

TCDFs: 2,3,7,8- 0.1
Other 0

PeCDFs: 1,2,3,7,8- 0.05
2,3,4,7,8- 0.5
Other 0

HxCDFs: 2,3,7,8- 0.1
Other 0

HpCDFs: 2,3,7,8- 0.01
Other 0

OCDF:· 0.001
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In this HHRA, these TEFs are incorporated into the exposure assessment such that the EPCs for

dioxins/furans are expressed in terms of 2,3,7,"S-TCDD toxic equivalents. That is, the TEFs

are multiplied by the congener-specific concentration data and the resulting products summed.

The EPCs for 2,3,7,S-TCDD toxic equivalents are then combined with the slope factors for

2,3,7,8-TCDD to estimate the potential risks associated with exposures to dioxms/furans at the,

site.

2.2.2 Toxicity Information for Non-Carcinogenic Effects

The evaluation of risk from· exposure to non-carcmogens is based on the use of RIDs.

RIDs have units of mg/kg-d, and are estimates of daily exposure to the population (including

sensitive subpopulations) that are likely to be without appreciable risk of deleterious effects for

. the defmed exposure period (subchronic or chromc). The RID is calculated by dividing the no

adverse effect level (NOAEL) or lowest observed adverse effect level (LOAEL) derived from

animal or human studies by an uncertainty factor, which is multiplied by a modifying factor.

RIDs incorporate uncertainty factors which serve as a conservative downward adjustment of the

numerical value and reflect scientific judgment regarding the data used to estimate the RID. For

example, a factor of 10 is used to account for variations in human sensitivity (Le., to protect

senSitive subpopulations) when the data stems from human studies -involving average, healthy

subjects. An additional factor of 10 may also be used for each of the following:

• extrapolation from chronic animal studies to humans,
• extrapolation from a LOAEL to a NOAEL, and
• extrapolation from subchronic to chronic studies.
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Finally, based on the level of certainty of the study and database, an additional modifying

factor (between zero and ten) may be used. In establishing an RID, the EPA assigns it a level

of 'confidence: low, medium, or high.

The toxicity data for non-carcinogenic effects associated with oral and inhalation

exposures are summarized in Tables 2-4 through 2-7. Included in these tables are the available

RIDs, EPA's confidence level in the RID, the critical effect, the source of the RID, and the

uncertainty and modifying factors used in setting the RID. In the absence of inhalation RIDs

for a constituent, the oral RIDs are cross-assigned to inhalation provided that the effects from

oral exposure were systemic (Le., not evident at the point of contact). For evaluating the

~ - potential non-cancer risks from dermal exposures to cadmium (the only non-carcinogenic

constituent for which the dermal pathway is evaluated), the available oral RIDs are used. As

discussed further in Section 2.3.3, the assessment of dermal exposures to cadmium incorporates

the use of a RAF per EPA Region I guidance (EPA, 1989b). RAFs take into account the

difference in absorption between the exposure pathways and mediums of interest in the HHR.A

and the pathway and medium used in the laboratory study from which the toxicity values were

derived. The RAF used to assess dermal exposures to cadmium is based o~ the dermal

absorption value provided in EPA's dermal exposure assessment giIidance (EPA, 1992c) and on

whether the oral toxicity values are' expressed in terms of intake or absorbed dose. For

Scenario 1 (future construction), subchronic RIDs (if available) are used to estimate risks since

the exposure duration is considered subchronic (Le., <7 years). In the absence of subchromc

RIDs, chronic RIDs are used as available. In addition, non-cancer toxicity values may be cross

assigned from one constituent to another. An example is the use of the oral RIDs for gamma-
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BHC for alpha- and beta-BHC. All cross-assignments are clearly noted in Tables 2-4 through

2-7. In all cases, no more than one cross-assignment of a toxicity value (e.g., oral to inhalation,

chronic to subchronic, constituent to constituent) is made. Standard assumptions about breathing

rate (20 m3/d) and body weight (70 kg) are used to convert reference concentrations (RfCs)
.. ',' '. .' .

expressed in mg/m3 to units of dose (Le., mg/kg-d).'

2.2.3 Constituents for Which EPA Has Not Developed Toxicity Criteria

Constituents for which EPA (1993a, 1993b) has not developed toxicity values are

excluded from the quantitative risk characterization. The Site 09 COCs for which,EPA toxicity

values are unavailable are identified in Section 3. With the exception of lead, a qualitative risk

evaluation for these constituents is also provided in Section 3. For lead, the following approach

is used in the absence of~A toxicity values.

EPA (1993a,b) toxicity values have not-been established for lead. For the purpose of

evaluating lead-related risks at NCBC Davisville sites, an alternative approach is considered.
'. .

Potential risks from lead exposure at a site are assessed using the "Interim Guidance on

Establishing Soil Lead Cleanup Levels at Superfund Sites" which proposes an interim soil

cleanup level for total lead at 500 to 1,000 mg/kg (OSWER. Directive #9355.4-02; September 7,

1989) (Le., EPA, 1989c). It should be emphasized thanhis guidance document suggests levels

that are considered protective for direct contact at residential settings. This guidance is not

considered to be used as a regulation. In the absence of other EPA toxicity values, the guidance
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is used to evaluate soil lead levels at NCBC Davisville sites, even though the Comprehensive

Reuse Plan, Davisville NCBC, Development Reuse Scenarios (September 1993) (see Appendix B

of this report) indicates that no residential areas are included in the land reuse plan. This

guidance has been interpreted to mean that anyon-site surface soil or subsurface soil samples

with a detected lead concentration within or below the 500 to 1,000 mg/kg range would be

acceptable regarding potential impacts' to human health. The concentrations of lead in on-site

soil are also compared to the Rhode Island Department of Environmental Management (RIDEM)

. guidance level for lead in soil of 300 mg/kg.

2.3 Exposure Assessment

An exposure assessment i) identifies the exposure scenarios and pathways of interest,

ii) calculates the exposure point concentrations used in quantifying constituent exposures, and

iii) estimates the constituent-specific exposure doses for each pathway and scenario.

2.3.1 Selection of Exposure Scenarios and Pathways

The most critical aspect of a technically sound exposure assessment is the identification

of eXposure routes, together with the identification of human receptors. Site-specific discussions

of current and potential future receptors and land uses at Site 09 are provided in Section 3.

Exposure sCenarios and pathways were chosen bas~ on the Comprehensive Reuse Plan,

Davisville NCBC, Development Reuse Scenarios (September 1993) provided in Appendix B.

As discussed in the plan, Allen Harbor is slated for recreation/conservation or

government support use. Residential development is not included in the land reuse plan for this
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area at NCBC Davisville, and is th:erefore excluded from further consideration in the Phase II

HHRA.

Although not explicitly specified in the land reuse plan, another land use considered for

the Phase II HHRA for each NCBC Davisville site mcludes future construction activities. Each

of the proposed scenarios (Le., construction, recreation, shellfishing) are selected for inclusion

in the Phase II lffiRA and described below.

.Scenario 1 (Future Construction)

This scenario considers future exposures of on-site construction workers. Construction
workers may be exposed to site constituents during future construction of commercial
buildings or recreational facilities at an NCBC Davisville site. This scenario is also
intended to address potential outdoor worker exposures from other activities (e.g., utility
work). Exposures to construction workers. are assumed to occur through incidental
ingestion of and dermal contact with subsurface soil, and through the, inhalation of
suspended subsurface soil particulates and inhalation of volatiles (from subsurface soil).
This scenario was evaluated in the Phase I HHRA for all sites.

Scenario 2 (Future Recreation)

This scenario evaluates exposure to children and youths -(2 to 18 years) using this site
assuming it has been developed into a recreational area. Exposures to area residents who
visit the site are assumed to occur through incidental ingestion of and dermal contact with
surface soil; dermal contact with ground water and inhalation of volatiles (from ground
water) during showering; and incidental ingestion of and dermal contact with surface
water while swimming. Although the Phase I IllIRA considered exposures to
trespassers, it did not evaluate a recreational scenario.

Scenario 3 (Future Shellfishing)

Exposures of off-site adult residents through the ingestion of shellfish (Le., clams,
mussels, and oysters) are considered in this scenario. This exposure scenario was not
evaluated in the Phase I HHRA.

Each scenario includes a particular potential "receptor population" and a consideration of the

pathways by which those receptors may encounter COCs. The selected' eXposure pathways for

each scenario are not Intended to encompass all possible routes of exposure but rather to focus
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on those which are likely to contribute the greatest exposure for each identified receptor.

.Differences in exposure parameter assumptions between the Phase I and Phase IT HHRAs are

discussed in Section 2.3.3.

The evaluation of dermal contact with soil is limited to evaluating the potential risks from

exposures to cadmium, PCBs, and TCDD. The EPA has reviewed the experimental data on

nine chemicals· for which percutaneous absorption from a soil matrix has been studied.

However, because of differences between experimental conditions and exposure scenarios, the

EPA has identified the percentage of applied dose absorbed for only three of the nine chemicals:

cadmium, tetrachlorobiphenyl (TCB), and TCDD. The recommended percentages of absorption

for an applied dose 'are 0.1 to 1%, 0.6 to 6%, and 0.1 to 3%, respectively (EPA, 1992c). In

this lllIRA, the higher, more conservative value for each constituent is used and the TCB value

has been assigned to PCBs. This approach to the assessment of the dermal exposure pathway

follows EPA Region I guidance. Use of these dermal absorption factors in estimating exposure

doses is discussed in Section 2.3.3. Permeability constants ~) are used to estimate the dose

absorbed by dermal contact with surface water while swimming and ground water while

showering, and are discussed further in seCtio~ 2.3.3..

2.3.2. Estimation of Exposure Point Concentrations

As specified in the Region I Supplemental Risk Assessment Guidance (EPA, 1989b), two

types of exposure point concentratiops (EPCs) are identified for each cac in each medium: the

'.
mean and the maximum detected concentration.
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For the purposes of the 1llIRA, the geometric mean, "rather than the arithmetic mean, is

used as the indicator of the central tendency of the site data. The use of the geometric mean,

over the arithmetic mean, as one of the EPCs is consistent with current EPA guidance (l992e,

Supplemental Guidance to RAGs: Calculating the Concentration Term) which states that in most

cases it is reasonable to assume environmental sampling data are lognormal. The geometric

mean may be calculated as follows:

10g(Xil X Xi2 X ••• XiJ
Yijbar = 10 A _

n

where:

Yijbar 
Xi
n -

geometric mean of all sample concentrations of constituent i in medium j
the concentration for constituent i in each of n samples
the number of samples

The maximum detected concentration is als,? used to assess potential exposures and risks.

Exposure estimates based on maximum concentrations are referred to estimates of reasonable

maximum exposure (RME) per EPA Region I guidance. Collectively~ these two EPCs allow

for average and upper-bound estimates of health risk. The site-specific data used to determine

the geometric means and maximum concentrations of constituents in soil, ground water, surface

water, and shellfish are provided in Appendix C.

The EPCs for constituents adsorbed to suspended particulates (expressed in milligrams

of particulate-adsorbed constituent per cubic meter of air; mg/m3
) are calculated using an EPA

(l988a)"Jugitive dust model. The fugitive dust concentration is combined with the constituent .

concentrations in soil to estimate the concentrations of the particulate-adsorbed constituents in

air. This approach conservatively assumes that the concentration of constituents in the dust
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(mg/kg) is equal to the concentration of these constituents in soil (mg/kg). This approach also

conservatively assumes that VOCs remain sorbed to dust (Le., it does not .consider the losses

of airborne VOCs through volatilization and washout in precipitation).

The fugitive dust concentration is calculated as:

TSP

where:

TSP -

~ -

w -
W -
H -
CF -

xCF
wxWxH

fugitive dust concentration (site-specific; kg/m3)

emission rate for wind erosion and loading/dumping activities combined
(site-specific; kg/day)
wind speed (4.74 m/s)
width of site (site-specific; m)
height of breathing zone (2 m)
conversion factor (1.16E-05 day/s)

Wind erosion of soil and loading/dumping activities during construction are assumed to

comprise the total soil emissions. The contribution to the total fugitive dust emission rate from

wind erosion of exposed soil is calculated as:

E.v -

where:

E.v -
a -

I -
K -
C -
L -
V -
A -
CFl .-

CFz -

a x I x K x C X L x V x A X CFl X CFz

emission rate due to wind erosion (site-specific; kg/d)
fraction· of soil particulates eroded and entrained by wind that remain
suspended (0.01)
soil erodibility (134 tons acre- l yr- l

)

soil roughness factor (1.0; assumes worst-case of flat terrain)
climatic factor (0.04; based on values for the Northeast region)
field length factor (0.7; based on small reclamation)
vegetative cover factor (1.0; assumes worst-case of no veget:3.tive cover)
area of site (site-specific; acre)
conversion factor (2.74E-03 yr/day)
conversion factor (907 kg/ton)
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Most of these values are specified in EPA (l988a) for worst-case situations. The climatic factor

("C") is read from a map and multiplied by 0.01 as specified. The variables "a" and "I" are

determined based on site soil characteristics.

The contribution to the total fugitive dust emission rate from loading/dumping activities

at a site (e.g., during construction) is calculated as:

VxDxEF
Eeld -

'T

where:

Eeld =
V -
D =
EF -
T -

emission rate due to loading!dumping' (site-specific; kg/d)
volume of soil excavated (site-specific; m3)

density of soil (l.5 Mg/m3
)

emission factor (kg/Mg)
duration of excavation (30 days)

In estimating the volume excavated, it is assumed that a building 20 feet by 30 feet in area with

a 10 foot basement/foundation is constructed per acre half acre of land (Le., that 340 m3 of soil

is excavated per acre). Thus, the area excavated per site is approximated by multiplying the site

area (acre) by 340 m3/acre.

The emission factor used to calculate the emission rate for loading and dumping is

estimated as:

EF - k x (KC) X (U/UC)1.3

(MIMC)1.4:

where:

EF - emission factor (kg/Mg),
k '- particle size multiplier (0.74)
U - mean wind speed (4.74 m/s)
M = soil moisture (5 %)
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KC
UC
MC

particle size constant (0.0016)
wind speed constant (2.2)
moisture content constant (2)

The EPCs for volatilized constituents (from subsurface soil) in ambient air during

construction activities are calculated using EPA's (I991b) Risk Assessment Guidance for

Superfund: Volume 1 - Human Health Evaluation Manual (part B, Development of Risk-Based

Preliminary Remediation Goals) and EPA's (1992g) Air/Superfund National Technical Guidance

Study Series. The models and site-specific parameters are described below.

By assuming complete equilibrium is established between constituents in the soil gas and

the soil, it is possible to estimate the soil gas concentration due to soil by:

Concsoil • UC1 • UC2 • H'SGsoil =

Kac • foc

where:

SGsoil

Concsoil

UC1
UC2
H'
Kac

Chemical concentration in vapor phase (g/cm3)

Concentration in soil (mg/kg)
Unit conversion for soil density (1. 7E-03 kg/cm3

)

Unit conversion (IE-03 g/mg)
Henry's law constant (dimensionless)
Organic carbon content in soil to water partition coefficient
(chemical-specific)
Fraction of organic carbon in soil

For the purpose of this evaluation, a default value of 0.02 is assumed for foc (EPA, 1991b).

The flux rate of constituents from soil is assumed to be the result of a Fickian-based

diffusion of the vapor through the soil matrix such that once in the vapor phase the constituent

diffuses through the soil at a rate dependent on the soil porosity, pore space geometry and the

constituent's air diffusion coefficient.
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The steady-state constituent flux is calculated uSll,1g:

J DT
eff • SG • UCI • UC2

r

where:

J =
DTeff -
SG -
UCI -
UC2 -
r -

Fl~x .(g!s • cm2)

Overall effective porous media diffusion coefficient (cm2!s)
Measured soil gas concentration (mg!cm3

)

-Unit conversion (lE-03 g!mg)
Unit conversion (lE-06 m3!cm3

)
\

Radius of zone of influence (cm)

The radius of the zone of influence for soil is assumed to be equal to the distance from the soil

surface to the ground water source (Le., 12 feet or 363 cm). These assumptions are based on

EPA (199lb) guidance which indicates that soil concentrations are homogeneous from the soil

surface tp the depth of concern and the depth of concern is defmed as the depth at which a near

impenetrable layer occurs or t~e permanent ground" water level is reached. [Note: The average

depth to ground water at the site is 12 feet below grade.]

The effective diffusion coefficient (DTeff) is calculated from:

D • P 10/3
A a

where:

DT
eff -

DA -
Pa -

0,

Overall effective porous media diffusion coefficient based on vapor phase
concentration for the region between the source and the foundation or the
soil surface (cm2!s)
Vapor diffusion coefficient in air (cm2!s)(constituent-specific)
Air filled porosity of soil (unitless) = PT - em Pb

where:

Total soil porosity (unitless)
Moisture content (cm3 of H20!g of soil)
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Bulk density of soil (g/cm3
)

For this evaluation the followmg assumptions are made based on EPA (l993e): PT = 0.43, 8m

= 0.1 and Pb = 1.5.

An estimation of the ambient air concentrations is made using the following equation

based on EPA (1991b) guidance:

Csmbient =

where:

Csmbient

J
A
UCI
UC2
L
DH
WS

J • A • UCI • UC2

L· DH· WS

Ambient air concentration (mg/m3
)

Estimated flux (constituent~specific; g/s ·cm~
Area of site (cm2

)

Unit conversion (lE+03 mg/g)
Unit conversion (IE+06 cm3/m3

)

Effective length of site (cm)
Diffusion height (cm)
Wind speed in miXing zone (cm/s)

For the purpose of this evaluation the values for A and J;.. are estimated at 6.1E+08 cm2 and

2.5E+04 cm, respectively, based on the site area of 15 acres. A value of 200 cm is assumed

as a default value for DH (EPA, 199Ib). A wind speed of 474 cm/s is used as a default value.

The EPCs for volatilized constituents from ground water to air while showering are

. calculated based on the Ideal Gas Law as follows:

Air Concentration (CA) =
CW x H' x Mw x P x UCI

Rx Tx UC2
where:

CA -
CW -
H' -
MW -
P -

Constituent Concentration in Air (constituent-specific; mg/m3
)

Ground Water Concentration (constituent-specific; .mg/l)
Dimensionless Henry's Law Constant (constituent-specific; --)
.Molecular Weight (constituent-specific; g/mol)
Atmospheric Pressure (1 atm)
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UC1 -
R -
T -

and

H' -
H -

Unit Conversion (lE+03 mg/g)
Ideal Gas Constant (8.2E-05 atm * m3/mol * K)
Temperature While Showering (310 0 K)

H/(R x T)
.Henry's Law Constant (constituent-specific; atm * m3/mol)

Tables summarizing media-specific EPCs are provided in Section 3. The constituent-

Specific model inputs are provided along with the exposure and risk estimates in Appendix D.

2.3.3 Estimation of Constituent Exposure Doses

The estimated constituent exposure doses (mean and RME) for each pathway and scenario

are presented along with the risk estimates in Section 3. A discussion of the site-specific risk

estimates is also provided in Section 3. The equations and input parameters used to estimate

these exposure doses are provided below by scenario. The input parameters are also

summarized and compared with Phase I values in Table 2-8. The exposure doses are calculated

. following Region I (EPA, 1989b) guidance and are expressed' in milligrams constituent per

kilogram body weight per day (mg/kg-d).

The generic equation for calculating constituent exposure dose is:

Exposure
Dose

where:

Conc

ConRate

RAP

Conc x ConRate x RAP x ExpFreq x ExpDur

BWxAT

exposure point concentration (either the geometric mean or the
maximum detected concentration) (mg/kg for,soil, mgll for water)
amount of contaminated medium contacted per unit time or event
(mg/d for soil,lId for water)
relative absorption factor (--)
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ExpFreq -
ExpDur -
BW -
AT -

frequency of exposure (hr/d, d/yr)
duration of exposure (yr)
body weight (kg)
time period over which the exposure is averaged (25550 d for
cancer; ExpDur x 365 d/yr for non-cancer)

·-

The RAPs take into account the difference in absorption between the exposure pathways

and mediums of interest in the mIRA and the pathway and medium used in the laboratory study

from which the toxicity values were derived. The ingestion and inhalation RAP values used in

the Phase IT mIRA correspond to those recommended as defaults by Region I (EPA, 1989b).

The RAFs used to assess dermal exposures (Le., to cadmium, PCBs, and TCnD) ate based on

the dermal absorption values provided in EPA's (1992c) dermal exposure assessment guidance

and on whether the oral toxicity values are expressed in terms of intake or absorbed dose. The

dermal absorption value for cadmium of 0.01 is used as the dermal RAF since the oral RIDs for

this constituent take into account absorption following the ingestion of food and water (see EPA,

1993a). Although the oral slope factor for PCBs is intake-based, the dermal absorption value

for this constituent (0.06) is also used as the dermal RAP since the oral absorption of PCBs is

nearly 100% (ATSDR, 1987). For TCDD, the dermal absorption value of 0.03 is divided by

the oral absorption value of 0.75 .(as provided in EPA, 1993b) to estimate a dermal RAP'of

0.04.
. }

The permeability constants designated as Kp and expressed in centimeters per hour

(cm/hr) provide an indication of the rate at which a constituent in water moves across the skin

into the bloodstream. The Kp values used in the HHRA correspond to those recommended by

EPA (1992c). That is, experimentally measured Kp values in Table 5~30f EPA (l992c) or a

default of lE-03 cm/hr are used for inorganic COCs. For organic COCs, predicted Kp values
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provided in Table 5-7 of EPA (l992c) or as calculated per EPA (l992c) guidance based on

constituent-specific octanol-water partition coefficients (Kow) and molecular weights are used.

The constituent dose for each receptor in each of the scenarios is based on numerous

parameters with varying degrees of uncertainty. The exposure parameters used in calculating

the constituent doses and the rationale for selecting them are summarized in Table 2-8. As

indicated, this table also provides a comparison of the input parameters for the Phase I and

Phase II HHRAs.

The equations, key exposure parameters and assumptions for each scenario are described

below. A summary of the constituent-specific chemical, physical, and environmental fate

parameters used in estimating exposure intakes and doses is provided in Table 2-9.

Scenario 1 (Future Construction)

This scenario considers a future worker involved in on-site construction, excavation, or
utility work. Workers are assumed exposed for 250 days over a one~year period.
Similar to the Phase I HHRA (TRC-ECI, 1991b), worker exposure to site constituents
is assumed to occur throllgh incidental ingestion of and dermal contact with subsurface
soils (2 to 10 feet). The Phase IT construction scenario also evaluates worker exposure
through inhalation of suspended subsurface soil particulates and inhalation of volatiles
from subsurface soils. Additional changes in exposure assumptions have also been made
in the Phase IT construction scenario. As shown in Table 2-8, the exposure frequency
has been changed from 10 to 250 d/yr, the exposure duration from 30 to 1 year, the soil
ingestion rate from 100 to 480 mg/d (EPA, 1991a), and the dermal contact rate from 500
to 1,000 mg/ct (EPA, 1989b). The lower dermal contact rate of 500 mg/d (based on a
SA of 2,000 cm2

) is recommended for normal residential or recreational activities, while
the higher rate of 1,000 ~g/d (based on a SA of 4,000cm2

) is more appropriate for
.activities potentially resulting in higher exposures.

The equations used to estimate exposures under this scenario are as follows:

Ingestion of Constituents in Soil

Exposure Dose (mg/kg-d) - CS x be x IR x RAF x EFx'ED

BWxAT
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where:

CS -

UC -
IR -
RAP -

EF -
ED -
BW -
AT -

Constituent Concentration in Soil at Depths of 2 to 10 Feet (constituent
specific; mg/kg)
Unit Conversion (10-6 kg/mg)
Ingestion Rate (480 mg/d)
Relative AbsOlption Factor (unitless):

. Volatile Organic Compounds: 1.0
Semivolatile Organic Comppunds:

l?J\Ils 1.0
l?CBs: 0.3
l?esticides:

High soil sOlption (DDT) 0.3
Low soil sorption 1.0

Inorganics: .
Lead (AduUs) 0.3
All Others 1.0

Exposure Frequency (250 d/yr)
Exposure Duration (1 yr)
Body Weight (70 kg)
Averaging Time - period over which exposure is averaged (d):
365 d for non-:-cancer risks
25,550 d for cancer risks

Dermal Contact with Constituents in Soil

Exposure-Dose (mg/kg-d) = CS x UC x CR x RAP x EF x ED

. BWxAT
where:

CS -

UC -
CR -
RAP -

EF -
ED -
BW .-

Constituent Concentration in Soil at Depths of 2 to 10 Feet (constituent
specific; mg/kg)
Unit Conversion (10-6 kg/mg)
Skin Contact Rate (1,000 mg/d)
Relative Absorption Factor (unitless):

Cadmium 0.01
PCBs 0.06
TCDD 0.04

Exposure Frequency (250 d/yr)
Exposure Duration (1 yr)
Body Weight (70 kg)
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AT Averaging Time - period over which exposure is averaged (d):
365 d for non-cancer risks
25,550 d for cancer risks

Inhalation of Airborne Constituents Absorbed to Dust

Exposure Dose. (mg/kg-d). -
CS x TSP x IR x RAF x ET x EF x ED

BWxAT
where:

CS -

TSP -
IR -
RAF -
ET -
EF -
ED -
BW -
AT -

Constituent Concentration in Soil at Depths of 2 to 10 Feet (constituent
specific; mg/kg)
Ambient Dust Concentration (site-specific; kg/m3

)

Inhalation Rate (2.5 m3/hr for adults under moderate exertion)
Relative Absorption Factor (unitless; 1.0 for all constituents)
Exposure Time (8 hr/d)
Exposure Frequency (250 d/yr)
Exposure Duration (1 yr)
Body Weight (70 kg)
Averaging Time - period over which exposure is averaged (d):
365 d for non-cancer risks
25,550 d for cancer risks

Inhalation of Volatilized Constituents in Air

Exposure Dose (mg/kg-d) - CA x IR x RAF x ET x EF x ED

BWxAT
where:

CA -
IR -
RAF -
ET -
EF -
ED -

.BW -

Constituent Concentration in Air (constituent-specific; mg/m3
)

Inhalation Rate (2.5 m3/hr for adults under moderate exertion)
Relative Absorption Factor (1.0 for all constituents; unitless)
Exposure Time (8 hr/d)
Exposure Frequency (250 d/yr)
Exposure Duration (1 yr)
Averaging Time - period over which exposure is averaged (d):
365 d for non-cancer risks

·25,550 d for cancer risks
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Scenario 2 (Future Recreation)

For this scenario, local children and youths aged 2 to 18 years are assumed to visit the
site two days per week during the spring, summer, and fall for a total of 72 days per
year. The children and youths are assumed to visit the site every year for an exposure
duration of 16 years. Exposure to site constituents is assumed to occur through the
incidental ingestion of and dermal contact with surface soil (0 to 2 feet); dermal contact
with ground water and inhalation of volatiles while showering; and incidental ingestion
of and dermal contact with surface water while swimming. As indicated in Table 2-8,
exposures under a future recreational scenario were not evaluated in the Phase I mIRA.

The equations used to estimate exposures under this scenario are as follows:

Ingestion of Constituents in Soil

Exposure Dose (mg/kg-d) =
CS x UC x IR x RAP x EF x ED

BWxAT
where:

CS -

DC -
IR -

RAP -

EF -

ED -
BW -
AT -

Constituent Concentration in Soil at Depths of 0 to 2 Feet (constituent
specific; mg/kg)
Unit Conversion (10-6 kg/mg) .
Ingestion Rate (125 mg/d; assumes 200 mg/d for 2-6 yrs and 100 mg/d

. for 6-18 yrs)'
Relative Absorption Factor (unitless):
yolatile Organic Compounds: 1.0
Semivolatile Organic Compounds:

PARs 1.0
PCBs: 0.3
Pesticides:

High soil sorption (DDT} 0.3
Low soil sorption 1.0

Inorganics:
Lead (Adults) 0.3
Lead (Children 2-6 yr old) 0.5
All Others 1.0

Exposure Frequency (72 dlyr; based upon visiting the site 2 d/wk during
spring, summer and fall)
Exposure Duration (16 yr)
Body Weight (33.9 kg; children/youths 2-18 yr old)

. Averaging Time - period over which exposure is averaged (d):
5,840 d for non-cancer risks
25,550 d for cancer risks
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Dermal Contact with Constituents in Soil

Exposure Dose (mg/kg-d) -
CS x UC x CR x RAF x EF x ED

BWxAT

0.01
0.06'
0.04

where:

CS -

UC -
CR =
RAF -

EF .J
-

ED -
BW -
AT -

.Constituent Concentration in Soil at Depths of 0 to 2 feet (constituent
specific; mg/kg)
Unit Conversion (10-6 kg/mg)
Skin Contact Rate (355 mg/d; Le., 0.5 mg/cm2 x 1,420 cm2 x 0.5)
Relative Absorption Factor (unitless):

Cadmium
PCBs
TCDD

Exposure Frequency (72 d/yr)
Exposure Duration (16 yr)
Body Weight (33.9 kg; children/youths 2-18 yr old)
Averaging Time - peri,od over which exposure is averaged (d):
5,840 d for non-cancer risks
25,550 d for cancer risks

Dermal Contact with Constituents in Ground Water (While Showering)

Exposure Dose (mg/kg-d) - CW x UC x SA x Kpadj x ET x EF x Ep

BWxAT
where:

CW -
UC -
SA -
Kpadj -
ET -
EF -
ED -
BW -
AT -

Constituent Concentration in Ground Water (constituent-specific; mg/l)
Unit Conversion (IE-03 lIml)
Skin Surface Area Available for Contact (12,000 cm2

)

Dermal Permeability Constant (constituent-specific; cm/hr)
Exposure Time (0.16 hr/d)
Exposure Frequency (20 d/yr)
Exposure Duration (16 yr)
Body Weight (33.9 kg; children/youths 2-18 yr old)
Averaging Time - period over which exposure is averaged (d):
5,840 d for non-cancer risks
25,550 d for cancer risks
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Inhalation of Volatilized Constituents in Ground Water (While Showering)

Exposure Dose (mg/kg-d) - CA x IR x RAF x ET x EF x ED

BWxAT
where:

CA -
IR -
RAP -
ET -
EF -
ED -
BW -
AT -

Constituent Concentration in Air (constituent-specific; mg/m3)

Inhalation Rate (2.5 m3/hr)
Relative Absorption Factor (unitless; 1.0 for all constituents)
Exposure Time (0.16 hr/d)
Exposure Frequency (20 dlyr)
Exposure Duration (I6 yr)
Body Weight (33.9 kg; children/youths 2-18 yr old)
Averaging Time - period over which exposure is averaged (d):
5,840 d for non-cancer risks
25,550 d for cancer risks

Ingestion of Constituents in Surface Water (While Swimming)

Exposure Dose (mg/kg-d) = CW x UC x IR x RAF x ET x EF x ED

BWxAT.
where:

CW -
DC -
IR -
RAF -
ET -
EF -
ED -
BW -
AT -

Constituent Concentration in Water (constituent-specific; mg/l)
Unit Conversion (IE-03 Uml)
Ingestion Rate (50 mUhr)
Relative Absorption Factor (unitless; 1.0 for all constituents)
Exposure Time (0.5 hr/d)
Exposure Frequency (20 dlyr) .
Exposure Duration (16 yr)
Body Weight (33.9 kg; children/youths 2-18 yr old)
Averaging Time - period over which exposure is averaged (d):
5,840 d for non-cancer risks
25,550 d for cancer risks

Dermal Contact with Constituents in Surface Water (While Swimming)

Exposl!re Dose (mg/kg-d) - CW x UC x SA x Kpadj X ET x EF x ED

. BWxAT
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where:

CW -
DC -
SA· =
KPadj -
ET -
EF -
ED -
BW -
AT' -

Constituent Concentration in Surface Water (constituent-specific; mgll)
Dnit Conversion (IE-03 lIml)
Skin Surface Area Available for Contact (12,000 cm2

)

Dermal Permeability Constant (constituent-specific; cm/hr)
Exposure Time (0.5 hr/d)
Exposure Frequency (20 d1yr)
Exposure Duration (16 yr)
Body Weight (33.9 kg; children/youths 2-18 yr old)
Averaging Time - period over which exposure is averaged (d):
5,840 d for non-cancer risks
25,550 d f9r cancer risks

Scenario 3· <Future Shellfishing)

Exposures of off-site adult residents through the ingestion of shellfish (Le., clams,
mussels, and oysters) are considered in this scenario. This exposure scenario was not
evaluated in the Phase I HHRA.

The equation used to estimate exposures under this scenario is as follows:

Ingestion of ShelliISh

Exposure Dose (mg/kg-d) -
CT x DC x IR x FI x RAF x EF x ED

BWxAT

'.

where:

CT -
DC -
IR -
FI -
RAF -

Constituent Concentration in Shellfish Tissue (constituent-specific; mg/kg)
Dnit Conversion (10-6 kg/mg)
Ingestion Rate (1,200 mg/d)a
Fraction Ingested from Allen Harbor (1; unitless)
Relative Absorption Factor (unitless):
Volatile Organic Compounds: 1.0
Semivolatile Organic Compounds:

PAHs 1.0
PCBs: 0.3
Pesticides:

High soil sorption (DDT) , 0.3
Low soil sorption 1.0'
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EF -
ED -
BW -
AT -

Inorganics:
Lead (Youths/Adults) 0.3
All Others 1.0

Exposure Frequency (350 d1yr)
Exposure Duration (30 yr)
Body Weight (70 kg)
Averaging Time - period over which exposure is averaged (d):

'10,950 dfor non-cancer risks
25,550 d for cancer risks

a

2.4

As a comparison, shellfish ingestion rates provided in EPA's Exposure Factors Handbook
(l990a) are also used. The alternative ingestion rates for clams and oysters are 442 and
291 mg/d, respectively. In the absence of an ingestion rate for mussels in EPA (l990a),
the value reported (13 mg/d) for other shellfish is used as the alternative.

Risk Characterization

2.4.1 Quantitative Risk Assessment

The results of the quantitative risk' analysis are presented in two forms. In the case of

human health effects associated with exposure to potential carcinogens, risk estimates are

expressed as the lifetime probability of additional cancer risk associated with the given exposure.

The cancer risk estimates are calculated as the cancer-based eXposure dose (mg/kg-d) times the

slope factor «mg/kg-dyl). In numerical terms, these risk estimates are presented in scientific

notation in this report. Thus, a lifetime risk of 1E-04 means a lifetime incremental risk of one

in ten thousand; a lifetime risk of 1E-06 means an incremental lifetime risk of one in one million

and so on.

For determining whether non-cancer health effects ~ay be a concern, constituent-specific

HQs are used. The HQ is calculated as the non-cancer exposure dose (mg/kg-d) divided by the

RID (mglkg-d). Subchronic RIDs are used to estimate risks for scenarios involving short-term

exposures (Le., construction), while chronic RIDs are used for those scenarios involving
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long-tenn exposures (i.e., recreational, shellfishing). The HQs are summed across constituents

to calculate a hazard index (HI) for each pathway in each scenario.

Cancer risks and non-cancer HQs/IDs are discussed for Scenario 1 (future construction),

Scenario 2 (future recreation), and Scenario 3 (futureshellfishing). The estimatoocancer risks

and non-cancer IDs may be compared to available regulatory guidelines. Under Superfund

(EPA, 1990b), a ~cer risk range of lE-06 to lE-04 is generally acceptable, while risks above

lE-04 typically imply a need for remediation. A cancer risk of lE-06 is considered the point

of departure for detennining risk-based remediation goals. Regarding non-carcinogenic health

hazards. EPA (l989a) states that:

"When the total haZard index for an exposed individual or group of individuals exceeds
unity, there may be concern for potential non-cancer health effects. "

Thus, the cancer risk and IDs that may constitute a concern are those greater than lE-06 and

greater than lE+OO, respectively.

Cancer· risks and non-cancer IDs are discussed in Section 3 for each scenario and pathway

evaluated. These risk levels are presented as a range in which both the average value (based on

the geometric mean concentrations) and the RME value (based on the maximum concentrations

detected on-site) are provided. In certain cases, the mean risk estimate exceeds the RME due

to the inclusion of SQLsin detennining the geometric mean concentrations. For a number of

constituents (e.g., pesticides in soil), the concentrations detected fall below the values assigned

to non-detects (i.e:, one-half the SQLs) such that the geometric mean exceeds the maximum

detected value. Given the uncertainty associated with charaCterizing constituent concentrations
. .

in samples reported as non-detected, the uncertainty in the mean risk estimates likely 'exCeeds
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that related to the estimates of RME risk. For COCs without EPA toxicity values, a qualitative

and site-specific assessment of risk is provided.
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3.0 SITE 09 - ALLEN HARBOR LANDFILL

This section of the report provides the HHRA for Site 09 - Allen Harbor Landfill. The

HHRA for Site 09 was conducted using the general methodology outlined in Section 2. Site-

specific information regarding certain aspects of the method<;>logy (Le., hazard identification and
. -

exposure assessment), the results of the risk characterization, and a discussion of the

uncertainties associated with constituents contributing significantly to site risk are provided in

this section.

3.1 Hazard Identification

The hazard identification for Site 09 provides a description of the site; summarizes the

data coll~tion, evaluation, and results; and selects th~ COCs for each medium of interest at the

site.

3.1.1 Site Description

Site 09 covers an area of approximately 13.5 acres on the western side of Allen Harbor

(Figure 3-1). The landfIlL is bounded to the east and south by Allen Harbor, and. to the

northwest by Sanford Road. A fence runs along the west side of Sanford Road, at the edge of
,

Navy property. Access to the landfill is controlled by the fence and a locked gate at the Sanford

Road entrance. Access to the site from Allen Harbor is restricted by the very steep landfIll toe

along the front face of the landfill.

Allen Harbor Landfill is currently overgrown with a mixture of shrubs, small trees, and

grasses. The only visible areas of stressed vegetation appear to be the locations of former

l
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pavement and/or access roads. Substantial amounts of building demolition debris and rusted

metallic objects are visible at various locations across the landfill surface. The landfill rises

approximately 15 to 20 feet above the high tide mark along its southeastern perimeter. Large

pieces of demolition debris, including significant amounts of structural steel, are visible along

the nearby vertical face of the landfill toe. The landfill appears covered with a coarse-grained

soil. Although the surface is generally flat, there are several localized swales and berms which

appear to consist of cover material which was not completely graded.

From 1946 to 1972, the site was used as a landfill for wastes generated at NCBC .

Davisville and the former NAS Quonset Point. Limited information is available to indicate

. landfill operation procedures and waste locations. A variety of municipal and industrial wastes

were reportedly disposed of at the site, including used turpentine and acetone, asbestos, paint

. ..

thinner and degreasers, jet fuel, PCB-contaminated oil, and waste trichloroethylene and carbon

tetrachloride.

3.1.2 Data Collection

As shown in Table 3-1, surface soil, subsurface soil, ground water, and surface water

samples were collected from Site 09 during the Phase I and Phase IT field investigations. Also

as shown, shellfish samples were collected from Allen Harbor and Narragansett Bay. Figures

3-2 and 3-3 depict the sample locations for the Phase I and Phase IT RIs, respectively, while

~igure 3-4 shows the surface water sampling locations for Phase IT. The sampling locations for

shellfish collected in Allen Harbor and Narragansett Bay are provided in Figures 3-5 and 3-6,
. . .~

respectively. Surface soil samples were collected at intervals of 0 to 0.5 and 0 to 2 feet below
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•

grade during Phase I, and from 0.5 to 1, 0 to 1, and 0 to 2 feet below grade during Phase IT.

Subsurface soil samples at Site 09 were collected to adepth of 46 feet; however, only samples

obtained from depths to 10 feet are used in this mIRA. Soil samples taken from the 2 to 10

foot interval are considered subsurface soil samples.

Shellfish

Twenty-three (23) hard-shell clam (Le., quahog) samples were collected from six subtidal

stations within Allen Harbor (phase I and IT sampling). Five composite soft-shell clam samples

were collected from three intertidal stations (phase I sampling), a fourth intertidal station situated

on the south shore of Calf Pasture Point (phase I sampling), and a near-shore intertidal location

in Allen Harbor (phase ill sampling). Twenty (20) composite blue mussel samples (two

deployed in Phase I and 18 deployed in Phase II) were obtained from three Allen Harbor

subtidal stations. Oyster samples were collected from three sampling stations located at the

landfill - Allen Harbor interface (phase I sampling).

Reference samples were collected from subtidal and intertidal locations within

Narragansett Bay. Thirty-eight (38) hard-shell clam (Le., quahog) samples were collected from·

five subtidal stations (four within Narragansett Bay, one station at North Jamestown and one

station on the east side of Prudence Island in Potter Cove; 20 samples collected in Phase I and

18 samples in Phase 11). Seven composite soft-shell clam samples were collected from two

intertidal stations (phase I sampling) and from Narrow River and Saltpond (phase ill,sampling)~ .

Twenty-two (22) composite blue mussel samples (four deployed during Phase I and 18 deployed

during Phase II) were collected from two Narragansett Bay subtidal stations.· Three oyster

samples were collected from near Prudence Island in Phase I.
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Additional details pertaining to the data collection includmg sample analysis are provided

in Section 2.1.2.

3.1.3 Data Evaluation

The general steps used to organize the Phase I and Phase IT RI dat:a into a fonn

manageable and appropriate for the baseline lllIRA are described in Section 2.1.3.
\

Briefly, specific methods used for Site 09, which correlate with the previously described

steps, include the following:

• Three duplicate surface soil samples and one duplicate ground water sample were
.collected at Site 09 during Phase IT..

• Sample recollect data was not obtained in either Phase I or Phase IT of the field
investigation.

• TICs werereported in surface soil, subsurface soil, and ground water. A number
of semi-volatile organic compounds (SVOCs) were tentatively identified in all
three media, especially in soils, where as many as 20 SVOCs were tentatively
identified, in addition to SVOCs labeled as unknown. Fewer tentatively identified
VOCs were reported in soil and ground water. TICs were not reported for
pesticides/PCBs. Due to the uncertainty associated with TICs, these constituents
are not included in the quantitative assessments of exposure and risk.

Tables 3-2,3-3, 3-4, 3-5, and 3-6 provide summary statistics (i.e., frequency and range

of detects) for constituents detected in surface soils, subsurface soils, ground water, surface

water, and shellfish, respectively.

3.1.4 Summary of Surface Soil Data

Table 3-2 presents a summary of the analytical data associated with constituents detected

in surface soil, organized by class, including VOCs, SVOCs, pesticides/PCBs and inorganics.

NCBC DAVISVILLE - SITE 09 3-4 HUMAN HEALTH RISK ASSESSMENT



-.....

This table includes data which·has undergone data evaluation for the purposes of the llliRA.

That is, consideration of qualified data, duplicates and SQLs (as described in Section 2.1.3) is

incorporated into the data summary. Each class of constituents is discussed in detail below.

• Volatile Organics

Five VOCs were detected in surface soil: I, I, I-trichloroethane (detected in three
of 41 samples (3/41», acetone (9/41), chloroform (7/41), tetrachloroethene
(3/41), and toluene (3/41). Concentrations of these VOCs are relatively low, and
range from 0.001 mg/kg (chloroform and tetrachloroethene) to 0.11 mg/kg
(acetone). SQLs for VOCs.in surface soil are not unusually high..

• Semi-Volatile Organics

Thirty (30) SVOCs were detected in surface ·soil, including 19 PARs, three
phenolic compounds, four phthalate compounds, 1,2,4-trichlorobenzene, benzoic
acid, carbazole, and 2,3,7,8-TCDD.

In general, the PARs were detected at frequencies greater than 50% .
.Concentrations range from 0.036 mg/kg (acenaphthylene) to 140 mg/kg
(fluoranthene) .

2,4-Dimethylphenol and 4-methylphenol were each detected at a frequency of
1140, while pentachlorophenol was detected at a frequency of 2/40.
Concentrations of these phenolic compounds range from 0.052 mg/kg
(pentachlorophenol) to 0.57 mg/kg (4-methylphenol).

Four phthalate compounds were detected as follows: bis(2-ethylhexyl)phthalate
(22/40), butyl benzyl phthalate (7/40), di-n-butyl phthalate (11140), and diethyl
phthalate (1/40). Concentrations range from 0.034 mg/kg (butyl benzyl phthalate)
to 5.7 mg/kg (di-n-butyl phthalate).

1,2,4-Trichlorobenzene was detected once at a concentration of 0.24 mg/kg.
Benzoic acid was detected at a frequency of 7/18 at concentrations ranging from

·0.049 to 0.87 mg/kg. Carbazole was detected in 14/23 samples at concentrations
ranging from 0.075 ~o 18.0 mg/kg. Finally, 2,3,7,8-TCDD was detected-in 5/6 _
samples and concentrations range from 2.07E-04 to 2.28E-04 mg/kg.

In general, SQLs for SVOCs in surface soil are not unusually high. SQLs for
SVOCs in monitoring well (MW) sample 09-Mw1401 were 'elevated. -
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Pesticides/PCBs

Eighteen (18) pesticides and two PCBs were detected in surface soils at Site 09. .
The most frequently detected pesticides include 4,4'-DDD, 4,4'-DDE, and 4,4'
DDT (detected 15/41, 16/41, 12/41, respectively), alpha-chlordane, and gamma
chlordane (detected 11/41 and 13/41, respectively), dieldrin (11/41), and endrin
aldehyde (10/23). Concentrations of detected pesticides range from 7E-05 mg/kg
(alpha Chlordane) to.0.63 mg/kg (p,p'-methoxychlor).

Aroclor-1260 and -1254 were the only detected PCBs in Site 09 surface soil.
These PCBs were detected at frequencies of 13/41 and 1/41, respectively at

. concentrations ranging from 0.017 to 30 mg/kg.

In Phase I, SQLs for pesticides/PCBs in surface soil are somewhat elevated in
surface soil(S) samples S-09-02-00-S, S-09-03-00-S, and S-09-04-00-S. SQLs
are unusually high in boring (B) sample 09-BI-0l and in sample 09-MWllOI
collected in Phase ll.

Inorganics

All 24 inorganics were detected in Site 09 surface soil. Of these 24, seven were
detected at all 41 locations including aluminum, barium, chromium, iron, lead,
magnesium, and manganese. Cyanide (4/41), selenium (4/39), and thallium
(1/41) were the inorganics detected least frequently. The range of background
conCentrations at NCBC Davisville was exceeded in at least one sample for all
detected inorganics.

3.1.5 Summary of Subsurface Soil Data

Table 3-3 presents a summary of the analytical data associated with constituents detected

in subsurface soil, organized by class including VOCs, SVOCs, pesticides/PCBs, and inorganics.

This table includes data which has undergone data evaluation for the purposes of the HHRA.

. That is, consideration of qualified data, duplicates and SQLs (as described in Section 2.1.3) is

incorporated into the data summary. Each class of constituents is discussed in detail as follows.

~olatile Organics

Twelve (12) VOCs were detected in subsurface soil: 1,1, I-trichloroethene (1/20),
2-butanone (2120), acetone (7/20), benzene (2/20), chlorobenzene (3120),

•
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. chlorofonn . (2120), ethylbenzene (6120), methylene chloride (1120),
tetrachloroethane (2120), toluene (6120), trichloroethene (4120), and xylenes (total)
(9/20). Concentrations' of detected VOCs range from 0.001 mg/kg
(trichloroethene and xylenes) to 15,000 mg/kg (toluene). SQLs for VOCs are
unusually high in subsurface soil sample TP-6-02-S.

Semi-Volatile Organics
. .

Thirty-two (31) SVOCs were detected in subsurface soils at Site 09. Of the 32
SVOCs, 19 were PAHs, three were phenolic compounds, four were phthalates,
and three were chlorobenzenes. The fmal three detected SVOCs include bis(2
chloroisopropyl)ether, carbazole, and n-nitrosodiphenylamine.

The PAHs were generally detected at frequencies greater than 50%, and
concentrations range from 0.041 mg/kg (benzo(g,h,i)perylene) to 110 mg/kg
(phenanthrene).

Concentrations of 2-methylphenol- (1120), 4-methylphenol (2/20), and phenol
(1120) range from 0.058 mg/kg (2-methylphenol) to 77 mg/kg (phenol).

Detected phthalates include bis(2-ethylhexyl)phthalate (12120), butyl benzyl
phthalate (7/20), di-n-butyl phthalate (6/20), and diethyl phthalate (2120).
Concentrations of these compounds range from 0.043 mg/kg (diethyl phthalate)
to 33 mg/kg (bis(2-ethylhexyl)phthalate).

The chlorobenzenes were detected at relatively low frequencies. Concentrations
of these chlorobenzenes' including 1,2-dichlorobenzene (2/20), 1,2,4
trichlorobenzene (1120), and l,4-dichlorobenzene (3120) range from 0.046 to 4.3
mg~g. .

Bis(2-chloroisopropyl)ether was detected ata frequency of 1120 at a concentration
of 0.065 mg/kg. Carbazole was detected at a frequency of 6/10 at concentrations
ranging from 0.06 to 10 mg/kg.. N-Nitroso-diphenylamine (1120) was detected
at a concentration of 0.12 mg/kg.

In general, SQLs are somewhat elevated for SVOCs in subsurface soil. SQLs
were unusually high in two samples (test pit (TP) sample TP-6-02-S and sample
09-MW5-04).

• Pesticides/PCBs

Seventeen (17) pesticides and two PCBs were detected' in" subsurfa~ soil at Site
09. 4,4'-DDD, 4,4'-DDE, alpha-chlordan~and.gamma-chlordane were detected
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at the greatest frequencies (30 % or greater). Concentrations of all detected
pesticides range from 6.3E-05 mg/kg (delta-BHC) to 0.89 mg/kg (4,4'-DDE).

Aroclor-1254 (1120) and Aroclor-1260 (9120) were detected at concentrations
ranging from 0.13 to 1.7 mg/kg. SQLs for pesticides/PCBs in subsurface soil are
not unusually high.

• Inorganics

Twenty-two (22) inorganics were detected in subsurface soil at Site 09. Of these
22, 10 were detected at all 20 locations. These 10 inorganics include aluminum,
arsenic, barium, chromium, cobalt, iron, lead, magnesium, manganese, and
vanadium. Thallium was the least frequently detected inorganic. Cyanide and
selenium were not detected in subsurface soil. The range of background
concentrations at NCBC Davisville was· exceeded in at least one sample for all
inorganics detected.

3.1.6 Summary of Ground Water Data

Table 3-4 presents a summary of the analytical data for constituents detected in Phase I

and Phase n ground water samples. This table includes data which has undergone data

evaluation for the purposes of the HHRA. That is, consideration of qualified data, duplicates

and SQLs (as described in Section 2.1.3) is incorporated into the data summary. Each class of

constituents is discussed in detail below.

• Volatile Organics

Sixteen (16) VOCs were detected in ground water samples collected at Site 09.
1,2-Dichloroethene was detected most frequently (15/27). Concentrations of
detected VOCs range from 0.001 mg/! (1,2-dichloroethene, benzene,
chlorobenzene, and trichloroethene) to 28 mg/l (1,2-dichloroethene). SQLs for
VOCs in ground water are elevated in one sample (09-MW7D).

• Semi-Volatile Organics

Twenty-eight (28) SVOCs were <ietected in Site 09 ground water. These 28
compounds· include four chlorobenzenes, eight phenols, eight PARs, two
chloroethers, two phthalates, carbazole, dibenzofuran, hexachloroethane, and n
nitroso-di-n-propylamine.

NCBC DAVISVILLE - SITE 09 3-8 HUMAN HEALTH RISK ASSESSMENT



The chlorobenzene compounds were detected infrequently (1/27 or 2/27 samples)
and at low concentrations (0.001 to 0.42 mgll).

The phenols were also detected infrequently (1/27 or 2/27) with the exception of
2,4-dimethylpheno1, which was detected in 5/27 samples. Concentrations of these
compounds range from 0.001 mg/l (2,4-dimethylphenol, 4-nitrophenol) to 0.86
mgll (2,4-dimethylphenol). .

The PAlls were also detected infrequently (1/27 or 2127), with the exception of
2-methylnaphthalene (4/27), and naphthalene (6/27). Concentrations ofthe PAlls
range from 0.001 mg/l (naphthalene) to 0.066 mgll (acenaphthene)..

Bis(2-chloroethyl)ether and bis(2-chloroisopropyl)ether were detected at
frequencies of 6/27 and 3/27, respectively. Concentrations range from 0.001 to
0.014 mg/I. .

Diethyl phthalate and di-n-butyl phthalate were detected infrequently (2/27 and
1/27, respectively) and at low concentrations (ranging from 0.001 to 0.002 mgll) .

. The remaining detected SVOCs were detected· 2 or fewer times, and
concentrations range from 0.001 mg/l (n-nitroso-di-n-propylamine) to 0.01 mgll
(carbazole).

SQLs for SVOCs in ground water are somewhat elevated in sample 09-MW6S.

• Pesticides/PCBs

Three pesticides, but no PCBs were detected at Site 09 in ground water samples.
These pesticides include 4,4'-DDD (1/27 at a concentration of 3.7E-06 mg/l),
alpha-chlordane (1/27 at a concentration of 1.2E-05 mgll), and dieldrin (2/27 at
a concentration of2.4E.-06 mg/l). SQLs for pesticides/PCBs in ground water are
not unusually high.

• Inorganics

With the exception of selenium, all inorganics analyzed for were detected in
Site 09 ground water. Barium, calcium, iron, magnesium, manganese,
potassium, and sodium were detected in all 27 ground water samples. The least
frequently detected inorganicsinclude antimony (3/27), beryllium (2/27),
cadmium (3/27), cyanide (1/26), nickel (1/27), silver (3/27), and thallium (2/27).
No upgradient well samples were available at Site 09 to use for comparative
purposes.
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It is important to note that a comparison of Phase I and Phase IT results indicates a

considerable decrease in the concentration of inorganics in Phase IT. This decrease is believed

due to the improved sampling methodology utilized in Phase IT which incorporated a low flow

rather than a high flow technique, thereby decreasing the turbidity of the ground water samples.

Thus, the Phase IT ground water data are thought to be more reflective of the actual

concentrations of inorganics than the Phase I data.

3.1.7 Summary of Surface Water Data

Table 3-5 presents a summary of the analytical data for constituents detected in the

Phase IT surface water samples. This table includes data which has undergone data evaluation

for the purposes of the IllIRA. That is, consideration of qualified data, duplicates and SQLs

(as described in Section 2.1.3) is incorporated into the data summary. Each class of constituents

is discussed in detail below.

• Volatile Organics

Four VOCs were detected in ground water samples collected at Site 09, including
carbon disulfide, 1,2-dichloroethene (total), 1,1,2,2-tetrachloroethane, and
trichloroethene. Each was detected in 1/4 samples. Concentrations of detected
VOCs range from 0.002mg/1 (carbon disulfide and trichloroethene) to 0.006 mg/l
(1,2-dichloroethene (total». SQLs for VOCs in surface water are somewhat
elevated in all samples.

• Semi-Volatile Organics

None of the 64 SVOCs analyzed for presence were detected in surface water at
Site 09. .

·t.

• Pesticides/PCBs

None of the 21 pesticides nor the seven PCBs analyzed for presence were
detected in Site 09 surface water.
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• Inorganics

Ten (10) inorganics were detected in Site 09 surface water. Calcium, iron,
magnesium, manganese, potassium, and sodium were detected in all four samples.
The remaining inorganics (aluminum, arsenic, chr<?mium, and vanadium) were
each detected at a frequency of 1/4.

3.1.8 Summary of Shellfish Data

Table 3-6 presents a summary of the analytical data associated with constituents detected

in shellfIsh (clams, mussels and oysters) collected or deployed within Allen Harbor, organized

by class, including SVOCs, pesticides/PCBs and inorganics. Each class of constituents is

discussed in detail below.

• Semi-Volatile Organics

Clams - Seventeen (17) speciated SVOCs were detected in clams including 15
PARs, benzotriazole and chlorinated benzotriazole. In general, the PARs were
detected at frequencies greater than 95 %, with the exception of coronene
(detected in 14/28 of the clam samples). Concentrations range from 5.8E-05
mg/kg (dibenzo(a,h)anthracene) to 0.041 mg/kg (fluoranthene). Benzotriazole
and chlorinated benzotriazole were each detected in all 28 clam samples.
Concentrations range from 0.0014 mg/kg (chlorinated benzotriazole) to 0.082
mg/kg. (benzotriazole).

Mussels - Seventeen (17) speciated SVOCs were detected in ~ussels including 15
PARs, benzotriazole and chlorinated benzotriazole. All of the PARs, with the
exception of dibenzo(a,h)anthracene and coronene (detected at frequencies of
19/20 and 9/20, respectively), were detected in all of the 20 mussel samples.
Concentrations range from 1.0E-04 mg/kg (coronene) to 0.089 mg/kg
(fluoranthene). Benzotriazole and chlorinated benzotriazole were each detected
at a frequency of 100%. Concentrations range from 0.027 mg/kg (chlorinated
benzotriazole) to 0.11 mg/kg (benzotriazole).

Oysters - S~venteen (17) SVOCs were det~ted in oysters including 15 PARs,
benzotriazole and chlorinated benzotriazole. All of the PARs were'detected at
a frequency of 100% at concentrations ranging from. 9.0E-05 mg/kg.
(benzo(g,h,i)perylene) to 0.03 mgikg (pyrene). Benzotriazole and. chlorinated
benzotriazole were also each detected at a frequency of 100 %, ,with '
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concentrations ranging from 5.6E-04 mg/kg (chlorinated benzotriazole) to 0.021 "
mg/kg (benzotriazole).

In general, the detected concentrations for SVOCs in shellfish (clams, mussels
and oysters) were greater than the MDLs.

• Pesticides/PCBs

Clams - Eight pesticides and two PCBs (Aroclor-1242 and -1254) were detected
in clams collected within Allen Harbor. The pesticides were detected at the
following frequencies: gamma-BHC (20/26); alpha-BHC and p,p'-DDT (21/26);
alpha-chlordane (22/26); p,p'-DDD (23/26); p,p'-DDE and hexachlorobenzene
(24/26);and gamma-chlordane (25/26). Concentrations range from 2.7E-05
mg/kg (p,p'-DDE) to 0.007 mg/kg (P,p'-DDD). Aroclor-1242 and -1254 were
the only detected PCBs in clams collected within Allen Harbor. These PCBs
were detected at frequencies of 11/28 and 28/28, respectively, at concentrations
ranging from 1.2E-04 to 0.11 mg/kg.

Mussels - Eight pesticides and two PCBs (Aroclor-1242 and -1254) were detected
" in mussels deployed within Allen Harbor. Each of the constituents was detected

at a frequency of 100%, with the exception of alpha-chlordane (detected in 19 of
20 mussel samples). The range of concentrations for detected pesticides is

"7.4E-05 mg/kg (gamma-BHC) to 0.0029 (P,p'-DDD). The PCBs were detected
at concentrations ranging from 0.0012 to 0.195 mg/kg.

Oysters - Eight pesticides and two PCBs (Aroclor-1242 and -1254) were detected
in oysters collected within Allen Harbor. All of the pesticides were detected in
3/3 samples, with the exception of hexachlorobenzene (detected in only 1 of 3
oyster samples). Concentrations range from 2.8E-05 mg/kg (hexachlorobenzene)
to 0.0048 mg/kg (p,p' -DDE).

In general, the detected concentrations for pesticides/PCBs in shellfish (clams,
mussels, and oysters) were greater than the MDLs.

• "Inorganics

Clams - Eleven (11) inorganics were detected in clams collected within Allen
Harbor. All of the inorganics, with the exception of mercury (detected in 3/4
clam samples), were detected at a frequency of 100%. Concentrations of detected
inorganics range from 0.0071 mg/kg (mercury) to 1,310 mg/kg (iron).

Mussels - Ten (10) inorganics were detected iIi mussel" samples, each at a
frequency of 100%. Concentrations range from 0.085 mg/kg (chromium) to 130
mg/kg (iron).
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Oysters - Ten (10) inorganics were detected'in oysters collected within Allen
Harbor, each at a frequency of 100% Concentrations of detected inorganics
range from 0.0036 mg/kg (chromium) to 544 mg/kg (zinc).

In general, the detected concentrations for inorganics in shellfish (clams, 'mussels
and oysters) were greater than the MDLs.

. ' .
3.1.9 Selection'of Constituents of Potential Concern

The general factors considered to select COCs are described in Section 2.1.4. Tables

3-2, 3-3, 3-4, 3-5, and 3-6 summarize the range of concentrations for constituents detected in

surface soil, subsurface soil, ground water, surface water, and shellfish, respectively.

The COCs in these media are shown in Table 3-7. In surface soil, five VOCs, 24

SVOCs, 16 pesticides/PCBs, and 17 inorganics are selected as COCs. In subsurface soil, 10

, VOCs, 26 SVOCs, 12 pesticides/PCBs, and 16 inorganics are selected as COCs. With the

exception of Aroclor-1254, methylene chloride, bis(2-chloroisopropyl)ether, and phenol, all

COCs in soil evaluated in the Phase I HHRA are subsequently evaluated in this Phase IT HHRA.

These constituents were not selected due to a low frequency of detection in soils. Additional

COCs have been selected and include four VOCs (2-butanone, chlorobenzene, tetrachloroethene,

and 1,1,I-trichloroethane), eight SVOCs (acenaphthylene, butyl benzyl phthalate, carbazole, di-

n-butyl phthalate, diethyl phthalate, 1,2-dichlorobenzene, 1,4-dichlorobenzene, and 2,3,7,8-

TCDD), 15 pesticides/PCBs (aldrin, alpha- and beta-BHC, alpha- and gamma-chlordane, 4,4'-

DDT, dieldrin, endosulfan IT, endosulfan sulfate, endrin, endrin aldehyde,' endrin ketone,
, '

heptachlor, heptachlor epoxide, and p,p'-methoxychlor), and six inorganics (aluminum, barium,

cobalt, mercury, thallium, and selenium).
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In ground water, 11 VOCs, 15 SVOCs, one pesticide, and 16 inorganics are selected as

COCs. All COCs in ground water evaluated in the Phase I HHRA' are subsequently evaluated

in this Phase IT HHRA. Additional COCs have been selected and include five VOCs (acetone,

chlorobenzene, 1,2-dichloroethane, 1,2-dichloroethene, and 1,2-dichloropropane), 14 SVOCs

(acenaphthene, bis(2-chloroethyl)ether, bis(2-chloroisopropyl)ether, dibenzofuran, 1,2

dichlorobenzene, 1,4-dichlorobenzene, diethy1 phthalate, 2,4-dimethylphenol, fluorene; 2

methylphenoI, 4-methylphenoI, 4-nitrophenoI, and phenol), one pesticide (dieldrin), and 12

inorganics (aluminum, barium chromium, cobalt, copper, lead, manganese, mercury silver,

, thallium, vanadium, and zinc). Although detected in ground water, calcium, iron, magnesium, .

potassium, and sodium are excluded from further consideration based on their low potential for

contributing to health risk.

In surface water, five inorganics and four volatiles are selected as COCs. The inorganics

include aluminum, arsenic, chromium, manganese, and vanadium. The volatiles are carbon

disulfide, 1,2~dichloroethene (total), 1,1 ,2,2-tetrachloroethane, and trichloroethene. Although

detected in surface water, calcium, iron, magnesium, potassium, and sodium are excluded from

further consideration based on their low potential for contributing to health risk.

In shellfish, nine to 10 inorganics, 17 SVOCs, and 10 pesticides/PCBs are selected as

COCs. The shellfish COCs not already identified for the other media discussed above include

five SVOCs (benzotriazole, chlorinated benzotriazole, benzo(e)pyrene, coronene, and perylene),

and four pesticides/PCBs (gamma-BHC, hexachlorobenzene, Aroclor-1242, and Aroclor-1254).

For clams, mussels, and oysters, iron is excluc;led as a COC due to~ts low potential for

contributing to health risk and its essential nutrient status. In addition, the chemical groups

•
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comprised of non-specified constituents (e.g., the group identified as "MW302" or the sum of

the PAHs w~th a molecular weight of 302 g/mol) are also excluded from further consideration.

The rationale for excluding detected constituents from the list of COCs is provided in

Table 3-8.

3.2 Dose-Response Assessment

Section 2.2 presents information on the non-carcinogenic and carcinogenic effects

associated with the identified constituents of potential concern. If available, non-cancer and

cancer toxicity values from EPA's (1993a) IRIS database or EPA's (1993b) HEAST are used.

The cancer and non-cancer values used in the IffiRA are presented in Tables 2-2 through 2-7.

Appendix A provides brief toxicity profIles which summ~e the bases for these values.

Constituents at Site 09 for which EPA (l992a, 1993a, 1993b) has not developed toxicity

values are excluded 'from the quantitative risk characterization and ulclude:

• one VOC" (l,l,l-trichloroethane),
,

• twelve (l2) SVOCs (acenaphthylene, benzotriazole, chlorinated benzotriazole,
benzo(e)pyrene, benzo(g,h,i)perylene, coronene, carbazole, dibenzofuran, 2
methylnaphthalene, 4-nitrophenol, perylene, and phenanthrene),

• three pesticides (endosulfan sulfate, endrin aldehyde, and endrin ketone), and

• three inorganics (aluminum, cobalt, and lead).

A qualitative risk evaluation of these constituents is provided in Section 3.4.2. Section

2.2.3 provides a' discussion of the approach used to evaluate potential impacts of exposure to .

lead, which does not currently have an assigned toxicity value.
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3.3 Exposure Assessment

This exposure assessment and associated tables and appendices i) identify the exposure

scenarios and pathways of interest, ii) calculate the EPCs used in quantifying constituent

exposures, and iii) estimate the constituent-specific exposure doses for each pathway and

scenario.

3.3.1 Selection of Exposure Scenarios and Pathways

The general exposure scenarios developed for the Phase IT lffiRA are described in

Section 2.3.1. Site 09 is bounded by Allen Harbor and Sanford Road. Access to the landfill

is controlled by a fence and gate on Sanford Road, and by a steep slope along Allen Harbor.

Chain-linked fences in combination with locked gates and a patrolling security force currently

limit public access to all NCBC Davisville sites. The entire NCBC Davisville base is scheduled

to close within one year.

Based on a consideration of the NCBC Davisville Comprehensive Reuse Plan (September

1993) and potential current and future land uses at Site 09, the general human exposure scenarios

selected for the PUlPOS~s of the Phase IT lffiRA (and discussed in detail in Section 2.3.1) include

future construction activities at the site, future recreational use of the site, and future ingestion

of sbellf'lSh from Allen Harbor. Residential development is not included in the land reuse plan

for the area of the NCBC Davisville facility in which Site 09 is located (Le., Allen Harbor), and

is therefore highly unlikely at this site. For this reason, potential exposures and risks under an

on-site residential scenario are not evaluated in this Phase IT assessment of Site 09.
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3.3.2 Estimation of Exposure Point Concentrations

As specified in the Region I Supplemental Risk Assessment Guidance (EPA, 1989b), two

types of exposure point concentrations are identified for each constituent of pOtential concern in

each medium: the geometric mean and the maximum,detected concentration.

Collectively, these two exposure point concentrations allow for average and upper-bound

estimates of health risk. The data .used to determine the geometric means and maximum

concentrations of constituents in surface soil, subsurface soil, ground water, surface water, and

shellfish associated with Site 09 are provided in Appendix C.

The exposure point concentrations for constituents adsorbed to suspended particulates are

calculated using the EPA (l988a) fugitive dust model described in Section 2.3.2. Using this

approach and a site area of 15 acres (Le., an effective width of 246 meters), the est~ated

fugitive dust concentration for Site 09 is 8E-09 kg/m3
• The fugitive dust calculations are

provided at the end of Appendix C.

The exposure point concentrations for the media evaluated in the HHRA are provided in

Tables 3-9 to 3-13 as follows:
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3.3.3 Estimation of Constituent Exposure Doses

The estimated constituent exposure doses (mean and RME) for each pathway and scenario

are presented along with the risk estimates in Appendix D. A discussion of the risk estimates

and tabular summaries of the risk estimates are provided in Section 3.4 and Tables 3-14 to 3-17.

The equations and input parameters used to estimate these exposure doses follow Region I (EPA,

1989b) guidance and are provided by scenario in Section 2.3.3. The input parameters are also

summarized and compared with Phase I values in Table 2-8.

Key exposure parameters and assumptions for each scenario are described below:

Scenario 1 (Future Construction)

The exposure pathways, equations, and input values for the future construction scenario
are provided in Section 2.3.3. Similar to the Phase I HHRA (TRC-ECI, 1991), worker
exposure to site constituents is assumed to occur through incidental ingestion.of and
dermal contact with subsurface soils (2 to· 10 feet). The Phase II construction scenario
also evaluates worker exposure through inhalation of suspended subsurface soil
particulates and inhalation of volatiles from subsurface soil. Additional changes in
exposure assumptions have also been made in the Phase II construction scenario. These
changes are highlighted in Section 2.3.3 and Table 2-8... .

Scenario 2 (FutUre Recreation)

Section 2.3.3 summarizes the exposure pathways, equations, and input values for the
future recreational scenario. Exposure to site constituents is assumed to occur through
incidental ingestion of and dermal contact with surface soils (0 to 2 feet); dermal contact
with ground water and inhalation of volatiles (from ground water) during showering; and
incidental ingestion of and dermal contact with surface water while swimming. As
indicated in Section 2.3.3 and Table 2-8, a recreational scenario was not evaluated in the
Phase I HHRA:
Scenario 3' (Future Shellfishing)

Exposure of off-site adult residents through the ingestion of shellfish (Le., clams,
mussels, and oysters) from Allen Harbor are considered in this sCenario. This exposure
scenario was· npt .evaluated in the Phase I HHRA. '

•
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3.4 Risk Characterization

3.4.1 Quantitative Risk Assessment

The results of the quantitative risk analysis are presented in two forms. In the case of

human health effects associated with exposure to potential carcinogens, risk estimates are

expressed as the lifetime probability ofadditional cancer risk associated with the given exposure.

For deterinining whether non-cancer health effects may be a concern, constituent-specific

HQs are calculated. These HQs are then summed across constituents to estiInate total pathway

IDs. Section 2.4 provides additional information on the calculation of cancer risks and non-

cancer IDs.

Cancer risks and non-cancer HIs are discussed below for Scenario'l (future construction),

Scenario 2 (future recreation), and Scenario 3 (future shellfishing). Cancer risks and non-cancer

IDs are discussed in the subsequent- sections for each scenario and pathway evaluated. These

cancer risks and non-cancer HIs are presented as ranges in which both the average case (based

on the geometric mean concentrations) and the RME case (based on the maximum concentrations

detected on-site) are provided.

Table 3-14 presents a summary of the estimated cancer risks for all scenarios. As a

comparison, Table 3-15 provides the cancer risks estimated using TEFs for carcinogenic PAHs.

Only those pathways for which carcinogenic PAHs are associated with cancer risks above lE-06

are shown in this table. Table 3-16 presents the estimated cancer risks for Scenario 3 (future

shellfishing) calculated using alternate ingestion rates (i.e., those provided in EPA (1990». The'

estimated non-cancer hazard indices for all scenarios are provided in Table, 3-17. The chemical

specific cancer risks and non-cancer HQs are provided by scenario and pathway in Appendix D.

NCBC DAVISVILLE - SITE 09 3-19
.

HUMAN HEALTH RISK ASSESSMENT



Scenario 1 (Future Construction): Cancer Risks and Non-Cancer IDs

In this scenario, cancer risks and non-cancer IDs are calculated for incidental ingestion

of and dennal contact with subsurface soil,and inhalation of suspended particulates and

volatilized constituents from subsurface soil by adult construction workers.

As shown in Table 3-14, the total cancer risks for incidental ingestion of subsurface soil

range from 4E-06 (mean) to lE-04 (RME). As shown in Table D-l of Appendix D, these

levels, which exceed lE-06 by 4- and 100-fold, respectively, are primarily attributable to

arsenic, beryllium, and the carcinogenic PAIls in subsurface soil. Cancer. risks for these

individual COCs exceed lE-06 only for the RME case. Cancer risks associated with dennal

contact with subsurface soil, inhalation of suspended subsurface particulates, and inhalation of

volatile constituents are less than "lE-06 by at least one order of magnitude. As shown in

Table 3-15, the cancer risks for incidental ingestion of subsurface soil range from 2E-06 (mean)

to 3E-05 (RME) when calculated using the TEFs for carcinogenic PAIls. These estimated risks

still exceed lE-06 by 2- and 30-fold, respectively.

As shown in Table 3-17, the ID for incidental ingestion of soil ranges from 3E-01 (mean)

to 3E+00 (RME). The RME ID of 3E+00 is attributable primarily toantimony in soil, with

an HQ of lE+OO. The total IDs associated with dennal contact with subsurface soil and

inhalation of suspended subsurface particulates are below lE+OO. The IDs for inhalation of

volatiles from subsurface soil range from 6E-04 (mean) to 2E+01 (RME). The RME III of

2E+Ol. exceeds lE+OO by. a. factor of 20, and is nearly 100% attributable to toluene in

subsurface soil. The RME III is based on a maximum detected concentrationof 15,000 mg/kg
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of toluene in soil. This maximum value exceeds the range of other detected toluene

concentrations (0.2 to 0.4 mg/kg) in soil by five orders of magnitude.

Scenario 2 (Future Recreation): Cancer Risks and Non-Cancer Ins

In this scenario, cancer risks and non-cancer Ins are calculated for children/youths (aged

2 to 18 yrs) using recreational areas at the site. Children/youths are assumed exposed through

incidental ingestion of and dermal contact with surface soil, inhalation .of volatiles and dermal

contact with ground. water while showering, and dermal contact and ingestion of surface water

while swimming.

As shown in Table 3-14, the total cancer risks for incidental ingestion of surface soil

range from IE-OS (mean) to 6E-04 (RME). These risk levels exceed lE-06 by factors of 10 and

. 600, respectively. As shown in Table D-2 of Appendix D, the cacs which contribute the

majority of this Cancer risk and which are associated with individual cancer risks above lE-06

include arsenic (RME only), beryllium (RME only), carcinogenic PARs (RME only, except for

benzo(b/k)fluoranthene), 2,3,7,8-TCDD, and Aroclor-1260 (RME only). The carcinogenic

PARs contribute most of the total RME cancer risk, while for the average case, the carcinogenic

l .

PARs and 2,3,7,8-TCDD each contribute about 50% of the total cancer risk. As shown in

Table 3-15, the cancer risks for incidental ingestion of surface soil range from 9E-06 (mean) to

2E-04 (RME) when calculated using the TEFs for carcinogenic PARs. These risks still exceed

lE-06 by 9- and 200-fold, respectively. The total cancer risk associated with dermal exposure

to soil ranges from 6E-07 (mean) to 7E-06 (RME). The RME cancerri.sk exceeds lE-06 by

7-fold. Aroclor-1260 contributes nearly 100% of the RME risk and is the only cac associated
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with an individual cancer risk above lE-06. The total cancer risk associated with dennal contact

with ground water while showering ranges from 2E-07 (mean) to 7E-05 (RME). The RME

cancer .risk exceeds IE-06 by a factor of 70. Vinyl chloride contributes approximately 100%

of this risk and is the only cac with an individual cancer risk above IE-06. The total cancer

risks for inhalation of volatiles while showering ranges from 2E-Q6 (mean) to 8E-04 (RME).

These levels exceed lE-06 by factors of 2 and·800, respectively. Vinyl chloride contributes

nearly 100% of the risk for both the mean and the RME cases. The other COCs for which the

individual cancer risks for inhalation of volatiles exceed lE-06 are 1,2-dichloropropane and

trichloroethene under the RME case, with estimated RME risks of 4E-06 and 3E-06,

respectively. The estimated cancer risks associated with incidental ingestion of and dennal

contact with surface water while swimming are less than IE-06 by at least an order .of

magnitude.

As shown in Table 3-17, the estimated non-cancer IDs for incidental ingestion of surface .

soil, dennal contact with surface soil, and dennal contact with ground water while showering

do not exceed IE+OO. The non-cancer IDs for inhalation of volatiles while showering range

.from 5E-03 (mean) to 2E+00 (RME) with the RME ID exceeding IE+OO by a factor of 2. 1,2

Dichloroethene contributes the majority of the non-cancer ID, and is the only cac with an

individual HQ greater than IE+OO. The estimated non-cancer IDs for incidental ingestion of

and dennal contact with surface water are less than IE+OO.
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Scenario 3 <Future Shellfishing): Cancer Risks and Non-Cancer Ills

In this scenario, cancer risks and non-cancer Ills are calculated for off-site adult residents

·assumed to ingest shellfish (clams, mussels, and oysters) from Allen Harbor.
)

. As shown in Table 3-14, the estimated cancer risks across all three shellfish types range

from 7E-06 (mean for clams) to lE-05 (RME for clams and mussels). These cancer risks

exceed lE-06 by factors of 7 and 10, respectively. For all three shellfish types, arsenic and

Aroclor-1254 are the only COCs associated with individual cancer risks greater than lE-06.

With the exception of Aroclor-1254 in clams, these individuaI COCs exceed lE-06 under bOth

the mean and RME cases. Table 3-16 provides a comparison of resultant cancer risks through

substitution of the ingestion rate provided by Narragansett Bay Project (n.d.) with alternate

ingestion rates (EPA, 1990a). Use of these alternate ingestion rates results in arsenic (in clams)

as the only COC associated with individual cancer ~sks greater than lE-06. Further, the
.. .

pathw:ay risks for ingestion of mussels no longer exceed lE-06.

As shown in Table 3-17, the non-cancer Ills for ingestion of shellfish are less than

- lE+OO.

3.4.2- Oualitative Analysis of Risks

As indicated in Section 3.2, 19 COCs are not evaluated in the quantitative HHRA due

to lack of EPA toxicity criteria (EPA, 1993a,b). These COCs include:

• one VOC (1,1,I-trichloroethane),

• twelve (12) SVOCs (aeenaphthylene, benzotriazole, chlorinated benzotriazole,
benzo(e)pyrene, benzo(g,h,i)perylene, carbazole, coronehe, dibenzofuran, 2
methylnaphthalene, 4-nitrophenol, perylene, and phenanthrene),
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three pesticides (endosulfan sulfate, endrin aldehyde, and endrin ketone), and

• three inorganics .(aluminum, cobalt, and lead).

A qualitative assessment\of these COCs is provided be~ow.

• Volatile Organics

Although 1,1, I-trichloroethane is identified as a COC in surface soil, EPA toxicity

criteria are· not available for this constituent (EPA, I993a,b). 1,1,1-Trichloroethane was

. detected in surface soil at 0.002 to 0.004 mg/kg in surface soil (mean of 0.0077 mg/kg). While

the absence of toxicity values for 1,1, I-trichloroethane contributes some uncertainty to the

quantitative evaluation for surface soil, the detected concentrations and detection frequency

(3/41) are relatively low. Further, the concentrations of I,I,I-trichloroethane and the other

volatile COCs in surface soil are similar and these other volatile COCs (e.g., acetone,

chloroform, tetrachloroethene, and toluene) are associated with non-cancer HQs well below

lE+OO (Le., in the range of IE-08 to IE-06). Thus, the exclusion of 1,1, I-trichloroethane is

unlikely to underestimate the potential non-cancer impacts associated with exposures to surface

soil.

• Semi-Volatile Organics

. Although acenaphthylene is identified as a COC in surface soil and subsurface soil, EPA

toxicity criteria are not available for this constituent (EPA, I993a,b). Acenaphthylene was

detected at 0.036 to 0.91 mg/kg in surface soil (mean of 0.38 mg/kg) and?047 to 0.051 mg/kg

in subsurface soil (mean of 0.31 mg/kg). In the absence of toxicity criteria, non-carcinogenic
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PAHs are assumed to exhibit similar toxicity as naphthalene per EPA Region I guidance. Since

the mean and maximum concentrations of acenaphthylene in surface and subsurface soil are

similar or less than those for naphthalene (mean of 0.32 mg/kg and maximum of 9.3 mg/kg in

surface soil and mean of 0.54 mg/kg and maximum of 19 mg/kg in subsurface soil) and the

estimated HQs for naphthalene in surface and subsurface soil are well below 1E+OO (in the·

range of 6E-06 to 2E-0~), it is unlikely that exclusion of acenaphthylene from the quantitative

lllIRA contributes to an underestimation of the potential non-cancer impacts.

Although benzotriazole and chlorinated benzotriazole are identified as COCs in shellfish,

EPA toxicity criteria are not available for these constituents (EPA, 1993a,b). Benzotriazole was

detected at 0.0048 to 0.082 mg/kg in clams (mean orO.021 mg/kg), 0.020 to 0.11 mg/kg in

mussels (mean of 0.045 mg/kg), and 7.1E-04 to 0.0021 mg/kg in oysters (mean of 0.0014

. mg/kg). Chlorinated benzotriazole was detected at 0.0014 to 0.0084 mg/kg in clams (mean of

0.0031 mg/kg), 0.0027 to 0.019 mg/kg in mussels (mean of 0.0052 mg/kg), and _5.6E-04 to

7.5E-04 mg/kg in oysters (mean of 6.6E-04 mg/kg). In the absence of toxicity criteria for these
I

or similar constituents, the concentrations of benzotriazole and chlorinated benzotriazole in Allen

Harbor shellfish are compared to those for reference stations in Narragansett Bay (see Table C-7

in Appendix C). The mean and maximum concentrations of these two constituents in all three

she11f'lSh types (clams, mussels, and oysters) in Allen Harbor are similar to or less than those

for Narragansett ~ay. Thus, while there is some uncertainty associated with the exclusion of

benzotriazole and chlorinated benzotriazole from the quantitative HHRA, the concentrations of

these COCs are consistent with area-wide concentrations.
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Although benzo(e)pyrene is identified as a cac in shellfish, EPA toxicity criteria are not

available for this constituent (EPA, 1993a,b). Benzo(e)pyrene was detected at 6.9E-04 to 0.0071

mg/kg in clams (mean of 0.0018 mg/kg), 0.0033 to 0.0074 mg/kg in mussels ~mean of 0.0053

mg/kg), and 0.0015 to 0.0023 mg/kg in oysters (mean of 0.0018 mg/kg). In the absence of

toxicity criteria, non-carcinogenic PAHs are assumed to exhibit similar toxicity as naphthalene

.per EPA Region I guidance. Although naphthalene is not identifi~ as a cac in shellfish, the

RIDs for the non-carcinogenic PAHs that are identified as cacs ill shellfish (anthracene,

fluoranthene, fluorene, and pyrene) are similar to the RID for naphthalene. Since concentrations

of benzo(e)pyrene are similar or less than those for these other PAHs and the estimated non

cancer HQs for these otherPAHs are sufficiently low (in the range of 3E-08 to 4E-05), it is

unlikely that the exclusion of benzo(e)pyrene from the quantitative HHRA underestimates the

potential non-cancer impacts associated with ingestion of shellfish from Allen Harbor. Also note

that none of the carcinogenic PAHs identified as cacs in shellfish are associated with cancer

risks above lE-06.

Although benzo(g,h,i)perylene is identified as a cac in surface soil, subsurface soil, and

shellfish, EPA toxicity criteria are not available for this constituent (EPA, 1993a,b).

Benzo(g,h,i)perylene was detected at 0.07 to 29 mg/kg in surface soil (mean of 0.47 mg/kg),

0.041 to 15 mg/kg in subsurface soil (mean of 0.63 mg/kg), 1.3E-04 to 0.0043 mg/kg in clams

(mean of 4.9E-04 mg/kg), 4.1E-04to 0.0018 mg/kg in mussels (mean of9E-04 mg/kg), and 9E

05 to 2.3E-04 mg/kg in oysters (mean of 1.4E-04 mg/kg). In the absence of toxicity criteria,

non-carcinogenic PAHs are assumed to exhibit similar toxicity as naphthalene per EPA Region

I guidance. Since the mean and maximum concentrations of benzo(g,h,i)perylene in subsurface
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soil are similar or less than those for naphthalene (mean of 0.54-mg/kg and maximum of 19

mg/kg) and the estimated HQs for naphthalene in subsurface soil are well below 1E+00 (in the

range of 6E:-05 to 2E-03), it is unlikely that exclusion of benzo(g,h,i)perylene from the

quantitative evaluation contributes to an underestimation of the potential non-cancer impacts for

this medium. Although the maximum detected concentration of benzo(g,h,i)perylene in surface

soil is roughly 10-fold greater than the maximum for naphthalene (9.3 mg/kg), the means for

these two constituents (0.32 mg/kg for naphthalene) are similar. Further, theHQs associated

with naphthalene in surface soil are suffiCiently low (in the range of 6E-06 to 2E-04) such that

the maximum concentration of benzo(g,h,i)perylene in surface soil is not likely to be of concern.

. - While naphthalene is not a cac in shellfish, the concentrations of benzo(g,h,i)perylene in

clams, mussels, and oysters are similar to those for the other non-carcinogenic PAHs (e.g.,

• anthracene, fluoranthene, fluorene, and pyrene) and non-cancer HQs for these PAHs are well

below 1E+00 (in the range of 3E-08 to 4E-05). For this reason, exclusion of

benio(g,h,i)perylene from the quantitative evaluation is unlikely to underestimate the potential

non-eancer impacts associated with ingestion of s~ellfish from Allen Harbor.

Although carbazole is identified as a cac in surface soil and subsurface soil, EPA

toxicity criteria are not available for this constituent (EPA, 1993a,b). Carbazole was detected

atO.075 to 18 mg/kg in surface soil (mean of 0.53 mg/kg) and 0.066 to 10 mg/kg in subsurface

soil (mean of 0.63 mg/kg). Based on the absence of toxicity criteria for this or structurally

similar constituents, exclusion of carbazole contributes some degree of uncertainty to the

quantitative evaluation for the media discussed above.
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Although coronene is identified as a cac in shellfish, EPA toxicity criteria are not

available for this constituent (EPA, 1993a,b). Coronene was detected at 1.0E-04 to 5.2E-04

mglkg in clams (mean of 1.7E-04 mg/kg), 1.0E-04 to 4.5E-04 mg/kg in mussels (mean of

1.5E-04 mg/kg), and 2.5E-05 to 7.2E-05 mg/kg in oysters (mean of 4.5E-05 mg/kg). In the

absence of toxicity criteria, non-carcinogenic PAHs are assumed to exhibit similar toxicity as

naphthalene per EPA Region I guidance. Although naphthalene is not identified as a cac in

shellfISh, the RIDs for the non-carcinogenic PAHs that are identified as cacs in shellfish

(anthracene, fluoranthene, fluorene, and pyrene) are similar to the RID for naphthalene. Since

mean and maximum concentrations of coronene in clams, mussels, and oysters are similar or

. less than those for these other PAHs and the estimated non-cancer HQs for these other PAHs

are sufficiently low (in the range of 3E-08 to 4E-05), it is unlikely that the exclusion of coronene .

from the quantitative HHRA underestimates the potential non-cancer impacts associated with

ingestion of shellfish from AIlen Harbor.

Although dibenzofuran is identified as a cac in surface soil, subsurface soil, and ground

water, EPA toxicity criteria are not available for this constituent (EPA, 1993a,b). Dibenzofuran

was detected at 0.04 to 8.4 mg/kg in surface soil (mean of 0.21 mg/kg), 0.092 to 12 mg/kg in

subsurface soil (mean of 0.46 mg/kg), and 0.002 to 0.024 mg/l in ground water (mean of 0.011

mgt1). Based on the absence of toxicity criteria for this or structurally similar constituents,

exclusion of dibenzofuran contributes some degree of un~ertainty to the quantitative evaluation

for the media discussed above.

Although 2-methylnaphthalene is identifiedas a cae in surface soil, subsurface soil, and

ground water, EPA toxicity criteria are not available for this constituent (EPA, 1993a,b).
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2-Methylnaphthalene was detected at 0.042 to 4.3 mg/kg in surface soil (mean of 0.37 mg/kg),

0.19 to 5.0 mglkg in subsurface soil (mean of 0.71 mg/kg), and 0.003 to 0.025 mg/l in ground

water (mean of 0.11 mg/l). In the absence of toxicity criteria, non-carcinogenic PARs are

assumed to exhibit similar toxicity as naphthalene per EPA Region I guidance. Since the mean

and maximum concentrations of 2-methylnaphthalene in surface soil, subsurface soil, and ground

water are similar or less than those for naphthalene and the estimated HQs for naphthalene in

these media are well below lE+OO (in the range of 6E-06 to 2E-03), it is unlikely that exclusion

of 2-methylnaphthalene from the quantitative HHRA contributes to an underestimation of the

potential non-cancer impacts.

Although perylene is identified as a cac in shellfish, EPA toxicity criteria are not

available for this constituent (EPA, 1993a,b). Perylene was detected at 1.6E-04 to 0.0023

"mglkg in clams (mean of 4.1E-04 mg/kg), 4.4E-04 to 0.0014 mg/kg in mussels (mean of

8.1E-04 mg/kg), and 1.3E-04 to 2.5E-04 mg/kg in oysters (mean of 1.8E-04 mg/kg). In the

absence of toxicity criteria, non-carcinogenic PARs are assumed -to exhibit similar toxicity as

naphthalene per EPA Region I guidance. Although naphthalene is not identified as a cac in

shellfish, the non-cancer RIDs for the non-carcinogenic PARs that are identified as cacs in

shellfish (anthracene, fluoranthene, fluorene, and pyrene) are similar to the RID for naphthalene.

Since concentrations of coronene in clams, mussels, and oysters ar~ similar or less than those

for these other P~s and the estimated non-cancer HQs for these other PARs are sufficiently

low (in the range of 3E-08 to 4E-05), it is unlikely that the exclusion of coronene from the

quantitative HHRA underestimates the potential non-cancer impacts associ?ted with ingestion of

shellfish from Allen Harbor.
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Although phenanthrene is identified as a cac in surface soil, subsurface soil, and

shellfish, EPA toxicity criteria are not available for this constituent (EPA, 1993a,b).

Phenanthrene was detected at 0.052 to 120 mg/kg in surface soil (mean of 1.0 mg/kg), 0.078

to 110 mg/kg in subsurface soil (mean of 1.4 mg/kg), 4.7E-04 to 0.0078 mg/kg in clams (mean

of 0.0021 mg/kg), 9.2E-04 to 0.013 mg/kg in mussels (mean of 0.0035 mg/kg), and 0.0041 to

0.0052 mg/kg in oysters (mean of 0.0046 mg/kg).. In the absence of toxicity criteria, non

carcinogenic PAHs are assumed to exhibit similar toxicity as naphthalene per EPA Region I

guidance. Although the mean and maximum concentrations for phenanthrene in surface soil and

subsurface soil exceed those for naphthalene, the non-cancer HQs associated with naphthalene

in surface and subsurface soil are sufficiently low (in the range of 6E-06 to 2E-03) such that the

concentrations of phenanthrene in soil are not likely to be of concern. While naphthalene is not

a cac in shellfish, the concentrations ofphenanthrene in clams, mussels, and oysters are similar

to those for the other non-carcinogenic PAHs (e.g., anthracene, fluoranthene, fluorene, and

pyrene) and non-cancer HQs for these PAHs are well below lE+OO (in the range of 3E-08 to

4E-05). For this reason, exclusion of phenanthrene from the quantitative evaluation is unlikely

to underestimate the potential non-cancer impacts associated with ingestion of shellfish from

Allen Harbor.

Although 4-nitrophenol is identified as a cac in ground water, EPA toxicity criteria are

not ~vailable for t~s constituent (EPA, 1993a,b). 4-Nitrophenol was detected at 0.001 to 0.003

mg/l in ground water (mean of 0.016 mg/l). Although there are no toxicity criteria for this or

structurally similar constituents, the frequency of detection (2/27) and detected concentrations

of 4-nitrophenol are relatively low. Further, the detected and mean concentrations of
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4-nitrophenol in ground water are less than EPA's lifetime health advisory for this constituent

of 0.06 mg/l (EPA, 1993d). Thus, the exclusion of 4-nitrophenol is unlikely to underestimate

the potential health impacts associated with exposures to ground water.

• Pesticides/PCBs

Although endosulfan sulfate is identified as a COC in surface soil,EPA toxicity criteria

are not available for this constituent (EPA, 1993a,b). Endosulfan sulfate was detected in surface

soil at 6.2E-04 to 0.033 mg/kg (mean of 0.011 mg/kg). Based on structure-activity relationships

and best professional judgement, the to~city of endosulfan sulfate is assumed similar to

endosulfan. Although the mean and maximum concentrations for endosulfan sulfate in surface

soil exceed those for endosulfan, the non-cancer HQs for endosulfan in surface soil are well

. below lE+OO (in the range of 9E-06 to 6E-05). For this reason, it is unlikely that exclusion

of endosulfan sulfate from the quantitative HHR.A contributes to an underestimation of the

potential non-cancer impacts associated with exposures to surface soil.

Although endrin aldehyde and endrin ketone are identified as COCs in surface soil, EPA

toxicity criteria are not available for these constituents (EPA, 1993a,b). These COCs are

metabolites of the parent compound endrin and, based on best professional judgement, are

assumed to exhibit similar toxicity as endrin. Endrin aldehyde was detected in surface soil at

4.5E-04 to 0.11 mg/kg (mean of 0.0053 mg/kg), while endrin ketone was detected in surface

soil at 3E-04 to 0.057 mg/kg (mean ofO.01~ mg/kg). Although the maximum concentration of

endrin aldehyde and t9.e mean and maximum concentrations of endrin ketone in surface soil

exceed"those for endrln, the non-cancer HQs for endrin in surface soil are sufficiently low (in
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the range of 7E-06 to 2E-05) such that the concentrations of endrin aldehyde and endrin ketone

in surface soil are not likely to be of concern. That is, it is unlikely that exclusion ofendrin

aldehyde and endrin ketone from the quantitative ImRA contributes to an underestimation of

the potential non-cancer impacts associated with exposures to surface soil.

• Inorganics

.Although aluminum is identified as a cac in surface soil, subsurface soil, ground water,

. and surface water, there are no toxicity values established for aluminum by the EPA (l993a,b).

Aluminum, which is one of the most abundant metals in the earth's crust and is ubiquitous in

air, water, and soil, was detected at 2,400 to 38,000 mg/kg in surface soil (mean of 5,700

mg/kg), 3,000 to 18,000 mg/kg in subsurface soil (mean of 6,000 mg/kg), 0.044 to 38 mg/l in

ground water (mean of 0.36 mgll), and 0.34 mg/l in surface water (mean of 0.37 mg/l).

Comparison of the aluminum concentrations in surface soil and subsurface soil to the maximum

NCBC Davisville background soil concentration (8,560 mg/kg) indicates that 5/41 of the surface

soil samples and 3120 of the subsurface soil concentrations exceed NCBC Davisville background.

~ese aluminum concentrations are also compared to the range of aluminum concentrations at

eastern u.s. background locations (USGS, 1984) of 7 to 100,000 mg/kg. This comparison

indicates that aluminum levels in on-site surface and subsurface soil are within the range for the

eastern U.S. No health-based criteria were identified to evaluate the concentrations of aluminum

detected in ground water or surface water. Based on the abundance of aluminum in

environmental media, it is unlikely that the excl~sion of aluminum from, the quantitative risk
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evaluation contributes to an underestimation of potential non-cancer impacts for the media.

discussed above. .

Although cobalt is identified as a cac in surface soil, subsurface soil,and ground water,·

no toxicity values for cobalt have been published by the a'A (l993a,b). Cobalt, which is an

esse~tial component of Vitamin B12 and required for the production of red blood cells, was

detected at 1.9 to 431 mg/kg in surface soil (mean of 9.4 mg/kg), 2.5 to 26 mg/kg in subsurface

soil (mean of 8.9 mg/kg), and 0.0055 to 0.050 mg/l in ground water (mean of 0.010 mg/l) .

.Comparison of the cobalt concentrations in surface soil and subsurface soil to the maximum

NCBC Davisville background soil concentration (4.6 mg/kg) indicates that 23/41 of the surface

soil samples and 16/20 of the subsurface soil samples exceed NCBC Davisville background.

These cobalt concentrations are also compared to cobalt concentrations at eastern U.S.

background locations (USGS, 1984) which range up to 70 mg/kg. This comparison indicates

that cobalt levels exceed the range for eastern U.S. background in 3/41 of the surface soil

samples, while all the subsurface soil samples are within this range. No criteria were identified

(e.g., an MCL)- to evaluate the concentrations of cobalt detected in on-site ground water. In

summary, exclusion of cobalt from the quantitative evaluation is associated with some degree

of uncertainty given the lack of toxicity-based criteria.

Although lead is identified as a cac in surface soil, subsurface soil, ground water, and

shellfish, EPA has considered it inappropriate to develop toxicity values for inorganic lead

(EPA, 1993a,b). However, the health effects of lead include cognitive and motor defects in

children, lead-induced anemias, increased susceptibility to viral infection~ and in chronic adult

lead poisoning, peripheral neuropathies. Lead was detected at 3.8 to 8,710 mg/kg in surface
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soil (mean of 110 mg/kg), 3.4 to 2,130 mg/kg in subsurface soil (mean of 130 mg/kg), 0.0028

to 0.026 mg/l in ground water (mean of 0.0034 mg/l), 0.065 to 4.3 mg/kg in clams (mean of

0.19 mg/kg), 0.25 to·0.61 mg/kg in mussels (mean of 0.45 mg/kg), and 0.11 to 0.25 mg/kg in

oysters (mean of 0.17 mg/kg). Comparison of the surface soil and subsurface soil lead

concentrations to the maximum NCBC Davisville background soil concentration (53.8 mg/kg)

indicates that 25/41 of the surface soil samples and 15120 of the subsurface soil samples exceed

NCBC Davisville background. These lead concentrations are .also compared to lead

concentrations at eastern U.S. background locations (USGS, 1984) which range up to 300

mg/kg. This background range is exceeded for 15/41 surface soil samples a'nd 7/20 subsurface

soil samples. The concentrations of lead in on-site soil are also compared to the soil cleanup

level of total lead of 500 to 1,000 mg/kg, proposed in the Interim Guidance on Establishing Soil

Lead Cleanup Levels at Superfund Sites (EPA, 1989c).. (Note: It should be emphasized that

this sOll cleanup level range is issued as part of a guidance document, not a regulation, and is

directed to address direct soil contact at residential settings. However, residential areas are not

included in the land reuse plan for Site 09 based on the Comprehensive Reuse Plan, Davisville

NCBC, Development Reuse Scenarios (September, 1993).) The levels of lead on-site exceed

this range in 5/41 surface soil samples and 3/20 subsurfac~ soil samples. In comparison to

RIDEM's guidance level of 300 mg/kg for lead in soil, 15/41 surface soil samples and 7/20

subsurface soil samples are potentially elevated. The concentrations of lead in on:"site ground

water are compared to the drinking water action level for lead of 0.015 mg/I. Lead

concentrations in on-site ground water exceed this action level in 2/27 samples. For shellfish,

the concentrations of lead in shellfish from Allen Harbor are ~ompared to those for shellfish
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from reference stations iIi Narragansett Bay (see Table C-7 in Appendix C). With the exception

of the maximum concentration of lead in Allen Harbor clams, the mean and maximum

concentrations of lead in Allen Harbor shellfish are similar or less than those for the reference

stations. On the basis of this qualitative assessment, it is possible that the e'Xc1usion of lead as

a COC from the quantitative :mIRA contributes to an underestimation of the potential health

impacts for the media discussed above.
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4.0 UNCERTAINTY ASSESSMENT

4.1 Hazard Identification

The primary sources of uncertaino/ associated with the hazard identification are the

environmental sampling and analysis, and the subsequent selection of COCs. Unc~rtainties

associated with environmental sampling and analysis are discussed in Section 4.3.

The selection of COCs .is intended to identify· those constituents which are likely to

contribute the most to potential health risks. Most of the uncertainty in the COC selection is

associated with the uncertainties in the environmental sampling and analysis. For example,

while it is reasonable to assume a constituent is not likely to be site-related if it is detected in

less than 5% of the samples, it is possible for a sampling program to be unintentionally biased

such that the location where a constituent was disposed of was sampled only once. Using a 5%

criterion in this situation might result in the exclusion of such a constituent from the IlliRA.

It is important to note, however, that in most cases hot spots or visually contaminated locations

tend to be over-represented rather under-represented ina sampling program. It is also possible

for degradation products of site-related constituents to be detected infrequently or in localized

areas initially, only to become more widespread. over time. Despite these uncertainties, the COC

selection process is ititended to be conservative with an aim towards being inclusive, rather than

limited in nature. Of the 109 constituents detected in one or more on-site media at Site 09, 84

are identified as COCs. Of the 57 constituents detected in surface water or shellfish from Allen

Harbor, 41 are selected as COCs.

NCBC DAVISVILLE 4-1 HUMAN HEALTH RISK ASSESSMENT



4.2 Uncertainties Related to Toxicity Infonnation

There are several main sources of uncertainty related to the toxicity infonnation. First,

the availability and quality of toxicity data affects the ability of experts to derive toxicity criteria

and the quality/certainty of the toxicity criteria that are derived. The exclusion of constituents

without toxicity criteria· from the IffiRA also represents a potential source of uncertainty.

Constituents of potential concern at Site 09 for which no EPA (1993a,b) toxicity values are

available are identified and discussed qualitatively in Section 3.4.2. As discussed, the exclusion

of most of these constituents' is unlikely to underestimate the potential cancer risks or non-cancer

Ins. For carbazole, dibenzofuran, and cobalt in soil, there is some uncertainty associated with

their exclusion as toxicity-based criteria are not available for these or structurally similar

constituents. For lead in soil, the potential risks may have been underestimated since the

RIDEM guidance level of 300 mg/kg and/or the EPA interim cleanup level of 500 to 1,000

mg/kg are exceeded for a number of samples.

The uncertainty associated with the toxicity values for each constituent contributes to the

overall uncertainty in the risk characterization of the site. The possible sources of uncertainty

for a given constituent include: the number of available studies, the quality of these studies, the

consistency among the study results (e.g., across species, strains, sex and exposure pathways),

the plausibility of the biological mechanism, and the existence and nature of a dose-response

relationship. The quality of individual studies is influenced by some of these same factors as

well as the test species, the dose used, the route of exposure, the length of exposure, and other

study design issues (e.g., sample size and statistical power). For example, animal to human
'. ".. :
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· extrapolation, high dose to low dose extrapolation, and short-tenn to long-tenn extrapolation

often introduce 'considerable uncertainty into the derivation of toxicity values.

An additional source'of uncertainty in the toxicity assessment is the use of toxicity values

for one constituent for other structurally similar constituents (e.g., PARs), the use of oral

toxicity values to asseSs the potential risks from inhalation exposures (for all COCs) and from

dennal exposures (for cadmium, PCBs, and TCDD), and the use of chronic RIDs for assessing

subchronic exposures in the absence of subchronic RIDs. Although the assignment of the
..

benzo(a)pyrene cancer slope factors to other carcinogenic PAR compounds follows current

Region I guidance (EPA, 1989b), this approach likely creates a considerable overestimate of risk

since benzo(a)pyrene is:" one of the most potent PAR compounds (Rugen et al., 1989;

ICF-Clement, 1987; EPA, 1985). However, cancer risks above lE-06 were generally estimated.

for both the benzo(a)pyrene and the TEF approaches. Other cross-assignments from one

constituent to another did not result in cancer risks greater than lE-06 or HQs greater than

lE+OO.

For assessing risks from dennal exposures to cadmium, PCBs, and 2,3,7,8-TCDD, the

oral toxicity values for these constituents were used. Per EPA (1992c) guidance, the oral slope

factor for PCBs was not adjusted since (although the slope factor is intake-based) oral absorption

of PCBs is nearly 100%. The oral slope factor for 2,3,7,8-TCDD was adjusted for oral

absorption since the slope factors are based on intake rather than absorbed dose and oral

absorption is less than 100%• The non-cancer toxicity values for cadmium are already dose- .

based and were therefgre not adjusted. In addition to differences in absorption following

ingestion and dennal contact, the toxicity of constituents is also likely t~ vary' depending on'
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other differences (e.g., in metabolism, distribution, elimination) between the oral and dermal

exposure routes. Dermal contact with Aroclor-1260 in surface soil under the RME case is the

only constituent/pathway combination for which cancer risks above lE-06 were estimated.

Similar to the use of oral toxicity values to assess dermal exposures, the assignment of

oral toxicity values to assess inhalation exposures represents another source of uncertainty in the

HHRA. In the absence of inhalation toxicity values for a constituent, the oial values were used

provided that they were based on non-contact site effects. Although pathway-specific

pharmacokinetic differences may exist, the cross-assignment of slope factors and RIDs from oral

to inhalation did not generally result in cancer risks or non-cancer HQs greater than lE-06 anq

lE+OO, respectively. The one exception is 1,2-dichloroethane in ground water under Scenario 2

(future recreation).

For assessing subchronic exposures (e.g., construction activities), chronic RIDs were

used in the event subchronic RIDs were unavailable. Although this approach is likely to

introduce uncertainty into the risk estimates for these shorter-term exposures, it is likely to

overestimate rather than underestimate the potential health risks. With the exception of toluene

in subsurface soil (Scenario 1 (future construction)), none of these cross-assignments from

chronic to subchronic resulted in HQs greater than lE+OO.

4.3 Uncertainties Related to Exposure Assessment

Assumptions are inherent in any assessment of exposure and risk. This section identifies

and quantifies to the extent possible the uncertainties associated with the, exposure as&essment .

for Site 09. The major areas of uncertainty include the selection of EPCs, selection of current
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and future land uses, selection of exposure pathways, and the selection of specific exposure

parameters.

4.3.1 Environmental Sampling and Analysis

As described previously ~ soil, ground water, surface water, and shellfish samples were

collected and analyzed for a variety of constituents including VOCs, SVOCs, pesticides/PCBs,

and inorganics. There are several potential sources of uncertainty associated with the collection

and analysis of these samples. First, the list of constituents analyzed for presence in the

samples, although fairly comprehensive, may not reflect all of the constituents present at Site

09. Second, the number of samples analyzed within each media (e.g., soil, water) may not be

sufficiently large to characterize with high confidence the distribution of constituent

concentrations in each medium. Further, the sampling locations may not accurately reflect the

range, frequency, and distribution of constituents at the site. This phenomenon could lead to

an under- or over-representation of (for example) the frequency and magnitude of hot-spot

concentrations. Finally, there are uncertainties associated with the analytical methods and

instruments used in the analysis of samples. For example, the values reported as non-detected

may actually range from not present up to the value 'of the SQL. The replacement of non-detects

with a value equal to the SQL or one-half the SQL is intended to be reasonably conservative,

but could over- or underestimate the actual constituent concentrations present in the

environmental media.'

The EPA (l988a) model used to estimate the concentrations of particulate-adsorbed

constituents in' air is also associated with uncertainty. The key model assumptions include the
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time frame duringwmch dust emissions occur (e.g., during construction work) and the use of

a yearly average wind speed. The potential impact of these assumptions will be to underestimate

risk if these construction activities occur for a longer period of time than originally estimated

or if daily wind speeds exceed the annual average wind speed. Similarly, the risk will ~

overestimated if the reverse were to occur.

With regard to the EPCs for subsurface soil constituents volatilized into air "during

construction activities, the key uncertainties relate to the models used to estimate th~ flux of

constituents to the· soil surface and the resulting ambient air concentrations. The key model

inputs include constituent-specific estimates of diffusivity, and the default values used for soil

porosity, density, moisture, and wind speed. The inputs used are intended to be conservative

(Le., health protective), but could over- or under-estimate the actual values and thus the potential

exposures and risks.

The model used to estimate the volatilization of chemicals from ground water during

showering is based on the Ideal Gas Law and constituent-specific estimates of volatility. The

availability and reliability of constituent-specific volatility data introduce uncertainty into the

resulting air concentration estimates. Available volatility estimates may under- or overestimate

a constituent's actual tendency to volatilize (Le., move from water into air). The model

assumption that equilibrium is achieved between the two media (Le., water and air) is likely to

overestimate the air concentrations while showering in the event equilibrium is not achieved over

the course of a lO-minute shower as assumed for Scenario 3 (future recreation).
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4.3.2 Current and Future Land Use

Currently, Site 09 covers an area of approximately 15 acres on the western side of Allen

Harbor. Future commercial/industrial use (e.g., through conversion of the NCBC Davisville

base) is possible, although the Comprehensive Reuse Plan for NCBC Davisville indicates a

potential recreational ~se for this site. The HHRA considers potential risks associated with

construction, nearby. residents or other people using Site 09 for recreational purposes in the

future; and off-site adult residents ingesting shellfish found in Allen Harbor. The selection of

recreational/conservation land use at Site 09 is based on the Comprehensive Reuse Plan for

NCBC Davisville. None of the NCBC Davisville sites, including Site 09, are targeted for

development as residential areas. The selected scenarios are intended to represent the spectrum

of reasonably likely land.uses, but do not necessarily reflect all theoretically possible exposure

scenarios at Site 09. Further, the risks associated with the selected scenarios are conditioned

on these land uses occurring.

Historically, Site 09 has been used as a landfill, and the site could conceivably be

redeveloped for private industrial or commercial use. However, as indicated, the potential use

of the site is likely to be recreational. Consequently, the uncertainty associated with Scenario 2

(future re:creation) is expected to be relatively low. The uncertainty associated with Scenario 1

(future construction) at the site, which evaluates the potential risks to workers engaged in

construction, excavation, or utility activities is likely to be minimal given the likelihood of these

activities in the future (e.g., during the development of a recreational facility). Scenario 3

(future shellfishing) is associated with a considerable degree of uncertaihty. Although

shellfishing in Allen Harbor is reportedly not allowed, this activity may stili occur in the future.
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The occurrence of future shellfishing depends on a variety of factors (e.g., continued yield,

enforcement/removal of restrictions, etc.).

4.3.3 Exposure Pathways

The mIRA for Site 09 evaluates exposures through ingestion of and dermal contact with

surface and subsurface soils, exposures to ground water while showering, exposures to surface
. .

water while swimming in Allen Harbor, and exposures through ingestion of shellfish from Allen

Harbor. These exposure pathways are intended to be representative of the most likely routes

of exposure, but do not necessarily reflect all theoretically possible means of contact between

the identified receptors and the environmental media. The risks associated with these exposure

pathways are conditioned upon the land uses and exposure routes occurring.

There is additional uncertainty associated with evaluating the risks from the dermal

exposure to soil pathway. That is, the assessment has necessarily been limited to three

constituents, cadmium, PCBs, and TCDD, which are the only constituents with approved EPA

absOlption factor values (EPA, 1992c). The fact that other constituents at the site have been

excluded from the dermal pathway assessment will likely introduce an underestimation of risk

at the site. However, the protocol used in this mIRA follows EPA Region I guidance and

avoids the introduction of potentially greater uncertainty associated with the use ofpublished,

but not EPA-approved, absorption factors for other constituents.
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4.3.4 Exposure Parameter Values

Table 2-8 summarizes the assumptions used t~ estimate exposure (Le., soil ingestion rate,

exposure frequency, etc.). The exposure estimates produced for each receptor in each scenario

are based on numerous variables with varying degrees of uncertainty. This discussion will focus
. .

on these parameters, and the associated range of uncertainty. Table 2-8 is separated into those

parameters which apply to all scenarios (Le., global variables), and those which apply

specifically to an individual scenario.

• Global Variables (All Scenarios)

Table 2-8 lists the parameters and associated values which are used in each of the

scenarios. The body weight ~ge for children/youths (age 2 to 18 years) is derived from EPA

(l990a). The actual value used represents a weighted average based on the body weights for

each of the intervals within the 2 to 18 year age group. Similarly, for adults (18 to 65 years),

a range of body weights is presented, along with the average body weight (70 kg) for the group.

While there is a range of body weights for each age group, this exposure parameter is not

expected to contribute a significant degree of uncertainty to the assessment. .

For the construction scenario, adults are assumed to have an exposure duration of 1 year,

which is a reasonable .time period for construction on a site. The exposure duration used for the

recreational scenario is 16 years (4 years from 2 to 6 years old and 12 years from 6 to 18 years

- old). This age range is conservative in that children younger than two years are unlikely to

spend time playing in a park, while people older than 18 are likely to be much less exposed than

area residents ,,!.ho are younger. Final,ly, the exposure duration used for the shellfishing scenario
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is 30 years. This estimate corresponds to the 90th percentile for the length of time spent at one

residence by home owners (EPA, 1991a) and its use likely overstates the potential risk.

The ranges associated with exposure duration are only large when considering adults.

Despite this range, the values used are expected to provide conservative estimates and will likely

overstate the pOtential risk.

Averaging time is the time period over which exposures are averaged. Uncertainty is

expected to be minimal for the averaging time used to estimate cancer risk since it equals

lifetime duration times 365 d1yr. The non-cancer averaging time equals the exposure duration

times 365 d/yr and will therefore be more uncertain given the underlying uncertainty in exposure

duration.

The ranges of RAPs for organic and inorganic compounds may vary from no differences

in absorption to large differences in absorption. This range is likely to contribute a large degree

of uncertainty to the exposure estimates. The values chosen for ingestion and inhalation RAPs

are representative for classes of compounds, and are provided by EPA Region I (EPA, 1989b).

The values chosen for dermal RAPs for cadmium, PCBs, and TCDD are based on or equivalent

to the dermal absorption fractions provided in EPA's (1992c) dermal exposure assessment

guidance. For cadmium and PCBs, the absorption values (0.01 for cadmium and 0.06 for PCBs)

are used as the RAPs since the oral toxicity values are based on absorbed dose (Le., cadmium)

or"the oral absorption is nearly 100% (Le., PCBs). For TCDD, a dermal RAP of 0.04 is

estimated by dividing the dermal absorption value (0.03; EPA, 1992c) by the oral absorption

value cited in HEAST (0.75; EPA, 1993b). The dermal RAPs may be, associated with less

uncertainty than those used for ingestion and inhalation since they are based on constituent-
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specific information rather than on generalizations about classes or groups of constituents. To

estimate dose absorbed by dennal contact with surface water while swimniing and dennal contact

with ground water while showering, penneability constants (Kp) provided by EPA (l992c)

corrected for oral absorption are used. '

The soil contact'rate established by EPA Region I (EPA, 1989b) is based upon three

parameters: soil deposition rate, skin surface area and percent (fraction) exposed. Each of these

parameters contains some degree of uncertainty. Soil deposition rate (also known as soil

adherence factor) may range from 0.2 to 1.5 mg/cm2 (EPA, 1992c). The value used by EPA

Region I of 0.5 mg/cm2 was chosen as a reasonable estimate following a literature review (EPA,

1989b). Thus, a three-fold difference exists between the actual value used and the upper-bound

estimate of adherence. In this IllIRA, a surface area of 4,000 cm2, the value Region I

recommends for activities involving extensive contact with soil, is used for the construction

scenario. A surface area of 1,420 cni2 is used for children/youths aged 2 to 18 years playing

at a site, and is based on EPA (l992c) guidance. It assumes that 25% of total body surface area

is exposed for 2 to 6 year olds and that 10% is exposed for 6 to 18 year olds. A large degree

of uncertainty is associated with both of these values (Le., soil adherence and surface area), and

.is dependent on soil type, age, and actual area exposed. For example, the area exposed could

theoretically range from zero to the total body surface area. Finally, a factor of 50 % is applied

to account for the percentage of surface area actually covered with soil (EPA, 1989b). This

factor is not likely to contribute much uncertainty to the assessment.
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Construction Scenario (Future)

Of the parameters presented in Table 2-8, the modeled ambient dust concentration and

the modeled ambient air concentrations of volatiles are expected to contribute the largest degree

of l,mcertainty to the exposure estimates for this scenario. The EPCs available at the site include.

constituent concentrations in soil and ground water. Since airborne concentrations of

constituents (e.g., fugitive dust) were not sampled during the field program, the EPCs for this

medium must be modeled. Although it is always more accurate to have sampling data, the use

of transport models represents a good faith attempt to estimate unknown values from known

ones. Exposure frequency and duration represent additional sources of uncertainty for this

scenario.

. • Recreational Scenario (Future)

The primary source of uncertainty for this scenario is the characterization of future

recreational activities. at Site 09. The.IllIRA conservatively assumes that this site is developed

into a park (containing an area for swimming and a recreational facility for showering) with

public access to people of all ages. Of the scenario-specific parameter values used in the

recreational scenario, the skin surface area of children/youth exposed while swimming/wading,

exposure frequency, and exposure time while swimming, ingestion rate of surface water while

swimming, and exposure frequency and exposure time while showering are likely to be the

largest contributors to uncertainty.

A skin surface area of 12,000 cm2 is used for children/youths aged 2 to 18 years

swimming/showering at Site 09, and is based on EPA (l992c) guidance. It assumes that 100%
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or-the total body surface area is exposed for the children/youths while swimming/showering

(EPA recommends use of 75-100% of total skin area be assumed). The exposure frequency (20

days/year) and exposure tinie (0.5 hr/d) values used may over- or under-estimate potential risks

to recreational swimmers/waders. The reported range for exposure frequency and time for a

swimmer is 5 days/year for 0.5 hours/day for an average recreational swimmer to 150 d/yr for

1 hour/day for a person who swims regularly for exercise or competition (EPA, 1992c). For

this scenario, the exposure frequency chosen is based on exposure being limited to 2 days/week

during the 10 weeks of summer, and is. considered reasonable given the regional climate. An

exposure time of 0.5 hr/d corresponds to the recommended default value which EPA (1992c)

estimates is a reasonable average value for a recreational swimmer. For incidental ingestion of

surface water while swimming, an ingestion rate of 50 mllhr corresponds to a reasonable

estimate by EPA (l989a). No estimate of the potential amount of surface water ingested while

wading, an exposure pathway expected in the younger children, is available.

Of the specific parameters ·used in the recreational showering pathway, exposure

frequency (20 d1yr) and exposure time (0.16 hr/d) are likely to be the largest contributors to

uncertainty. The exposure frequency was chosen to correspond to the frequency of swimming

(2 d/wk during the 10 week summer months). The showering exposure time value of 0.16 hr/d

corresponds to the median estimate by EPA (EPA, 1992c) for showering time.

While the overall characterization of site use and associated exposure parameters may be

uncertain, the values used are expected to overestimate rather than underestimate potential risks.
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• Shellfishing Scenario (Future)

4.4 Uncertainties Related to Risk Characterization

The uncertainties associated with the risk. characterization may be categorized into two

"._ groups: those related to the components of the risk estimates (Le., the estimates of exposure
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and toxicity) and those inherent in the risk characterization methodologies. The uncertainties

associated with the risk characterizations for the site (i.e., discussions of constituents

contributing the most to cancer and non-cancer risks) are discussed below.

Uncertainties Associated with Summation of Risks Across Constituents

·For the risk estimation of cancer and <;>f chronic non-cancer health effects, risks for all

constituents in each pathway have been summed to yield the risk for each pathway. This is a

conservative approach since, in general, different constituents do not have the same target organ

or mechanism of action. Thus, their toxic effects may be, at least in some cases, independent

and not additive. Further, constituents may antagonize one another through competition for

enzymes and binding sites, and by inhibition of pathways needed for constituent transport

(absOlption, cellular uptake, etc.) or me~bolic activation. However, it is also possible that

certain constituents can be synergistic such as is the case when promotor-type carcinogen greatly

enhances the expression of genetic damage induced by a low dose of an initiator.

Uncertainties Associated with Constituents with Cancer Risks Above IE-06

Cancer risks were elevated above lE-06 for at least one exposure pathway in each of the

three scenarios. The constituents for which cancer risks above lE-06 were estimated include:

• Arsenic in surface soil (Scenario 2 (future recreation», subsurface soil (Scenario
1 (future construction», and shellfish (Scenario 3 (future shellfishing»,

Beryllium in surface soil (Scenario 2 (future recreation», and subsurface soil
(Scenario.l (future construction»,

l,2-Dichloropropane, trichloroethene, and vinyl chloride in ground water
(Scenario 2 (future ~tion»,
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Carcinogenic PARs in surface soil (Scenario 2 (future recreation)) and subsurface
soil (Scenario 1 (future' construction)),

• TCDD in surface soil (Scenario 2 (future recreation)),

• Aroc1or-1260 in surface soil (Scenario 2 (future recreation)), and Aroclor-1254
in shellfish (Scenario 3 (future shellfishing)).

The uncertainties associated with these individual COCs are discussed below.

Cancer risks above lE-06 were estimated for incidental ingestion of arsenic in surface

,soil under Scenario 2 (future recreation), incidental ingestion of subsurface soil under Scenario 1

, (future construction), and ingestion of shellfish (clams, mussels, and oysters) from Allen Harbor

under Scenario 3 (future shellfishing). Arsenic was detected at a frequency of 34/41 and 20120

in surface soil and subsurface soil, respectively. Arsenic concentrations exceeded NCBC

Davisville background levels in only 6/41 surface soil and 2/20 subsurface soil samples. Thus,

although arsenic in soil appears to widespread at Site 09, the concentrations are not unlike

natural conditions, and the uncertainty associated with arsenic':related cancer risks may be large.

In addition, the cancer risks for arsenic in surface and subsurface soil only exceed lE-06 under

the RME (maximum concentration-based) case. This approach assumes the reeeptor(s) only

comes in contact with the maximum detected concentration and likely'overstates the potential

exposures and risks. Arsenic was detected in all samples of clams (28/28), mussels (20120), and

oysters (3/3) collected or deployed in Allen Harbor. Similarly, arsenic was detected in all

samples of clams, mussels, and oysters collected or deployed in Narragansett Bay. Mean arsenic

concentrations in shellfish collected· from Allen Harbor are lower than mean· arsenic

. concentrations in shellfish collected or deployed in ,Narragansett Bay~ Maximum arsenic

concentrations in clams and oysters (but not. in mussels) were also lower in Allen Harbor
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samples versus Narragansett Bay. Thus, the uncertainty associated with elevated cancer risks

from ingestion of shellfish from Allen Harbor is likely to be large, as arsenic concentrations in

shellfish are lower or similar to the reference sample locations in Narragansett Bay. Another

source of uncertainty is the small dataset for shellfish samples collected near the Allen Harbor

Landfill which pree;ludesan evaluation of whether and to what extent the cancer risks estimated

for Allen Harbor may be site-related. The oral slope factor for arsenic is not a major source

of uncertainty since it is based on long-term human exposures to arsenic in,drinking water.

Finally, use of alternate ingestion rates (EPA, 1990a) results in cancer risks for arsenic-in

mussels and oysters that are less than or equal to the target value. For arsenic in clams, the

cancer risks are decreased by roughly 3-fold, but still exceed lE-06. This highlights the

uncertainty associated with the reported cancer risks based on the ingestion rate reported in

Narragansett Bay Project (n.d.), and suggests ranges of cancer risks that may provide better

representations of the potential cancer risks for these pathways.

Beryllium was detected at a frequency of 32/41 and 16120 in surface soil and subsurface

soil, respectively. Beryllium concentrations exceeded NCBC Davisville background levels in

24/41 surface soil and 14120 subsurface soil samples. Although there appears to be little

uncertainty that .beryllium levels in soil at Site 09 are elevated and widespread, the cancer risks

for beryllium in surface and subsurface soil only exceed lE-06 under the RME (maximum

concentration-:based) case. This approach assumes the receptor(s) only comes in contact with

the maximum detected concentration and likely overstates the potential exposures and risks. The

oral slope factor for beryllium is derived from a drinking water study in rats and is associated

with the uncertainty typical of animal-based toxicity values.
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Three VOCs (l,2-dichloropropane, trichloroethene, and vinyl chloride) in ground water

were associated with cancer risks above 1E-06' for the inhalation of volatiles while showering

pathway under Scenario 2 (future recreation). 1,2-Dichloropropane was detected at a frequency

of 3/27 at concentrations ranging from 0.002 to 0.94 mgll (mean of 0.011 mgll).

Trichloroethene was detected at a frequency of 7/27 at concentrations ranging from 0.001 to 1.2

mgll (mean of 0.01 mgll). Vinyl chloride was deteCted at a frequency of 7/27 at concentrations

, ranging from 0.003 to 7 mgll (mean of 0.014 mgll). A general source of uncertainty for all

three VOCs is the estimation of cancer risks above lE-06 under the RME (maximum

concentration-based) case only. This approach assumes the receptor(s) only comes in contact

with the maximum detected concentration and likely overstates the potential exposures and risks.

The maximum detected concentrations for these three VOCs exceed the next highest

concentration as follows; 4-fold for 1,2-dichloropropane, 16-fold for trichloroethene, and 280

fold for vinyl chloride. With regard to toxicity, the inhalation cancer risks for 1,2

dichloropropane are associated' with the greatest degree of uncertainty since the risk estimates

are based on the oral slope factor for this constituent. The oral slope factor for 1,2

dichloropropane, which is based on a gavage study in mice, was cross-assigned to inhalation in

the absence of an irihalation slope factor. The inhalation slope factor for vinyl chloride is based

on an inhalation rat study, while the basis of the inhalation slope factor for trichloroethene is not

known (i.e., not provided in EPA, 1992d). Thus, the slope factors used for 1,2-dichloropropane

and vinyl chloride are also associated with uncertainties typical of animal-based toxicity values.

, A fmal source of uncertainty is the model used to estimate the concentrations of those VOCs in

the air while showering. As discussed in Section 4.3.1, there is no HHRA-related EPA
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guidance for such estimations and the calculated air concentrations may result in over- or

underestimations of the potential exposures and risks for this pathway.

Cancer risks above lE-06 were estimated for incidental ingestion of.carcinogenic PAHs

-in surface soil under Scenario 2 (future recreation) and in subsurface soil under Scenario 1

(future construction). In surface soil, individual carcinogenic PAHs (benzq(a)anthracene,

benzo(a)pyrene, benzo(b/k)fluoianthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-

cd)pyrene) were detected at frequencies of 60% or greater at sample concentrations ranging from

..

0.042 to 110 mg/kg. The detected concentrations of total carcinogenic PAHs in surface soil

range from 0.042 to 415 mg/kg, with 19/41 of these total concentrations above the range

reported for urban areas (0.6 to 3 mg/kg) and th~ upper range of typical urban background (1

to 3 mg/kg) (Menzie et al., 1992). In subsurface soil, individual carcinogenic PARs were also

detected at frequencies of. 60% or greater at sample concentrations of 0.047 to 41 mg/kg. The

detected concentrations 'of total carcinogenic PAHs in subsurface soil range from 0.56 to 187

mg/kg, with 13120 of these total concentrations above the ranges cited above for urban areas.

Thus, the' concentrations of carcinogenic PAHs in surface soil and subsurface soil appear

elevated relative to urban background. However, the cancer risks for carcinogenic PAHs in

surface and subsurface soil only exceed IE-06 under the RME (maximum concentration-based)

case. This approach assumes the receptor(s) only comes in contact with the maximum detected

concentration and likely overstates the potential exposures and risks. An additional uncertainty

associated with the cancer risks for carcinogenic PAHs is the use or" EPA's slope factor for

benzo(a)pyrene for the other carcinogenic PAHs. As discussed in Section 4.2, this approach

, likely overestiniates the potential risks from exposure to carcinogenic PAHs. As illustrated in

NCBC DAVISVILLE 4-19 HUMAN HEALTH RISK ASSESSMENT



Table 3-15, although the use of the toxic equivalency approach rather than the use of the

benzo(a)pyrene slope factor for all carcinogenic PAHs reduces the cancer risks for ingestion of

surface and subsurface soil by a factor of two, the cancer risks for most of the carcinogenic

PARs still exceed lE-06. Note that the impact of using the TEFs is only evident for pathways

in which carcinogenic PAHs contribute significantly to the pathway risks. The benzo(a)pyrene

slope factor is based on a dietary study in mice, and is associated with uncertainties typical of

such animal-based assessments.

For 2,3,7,8-TCDD equivalents, cancer risks above IE-06.were estimated for incidental

ingestion of surface soil under Scenario 2 (future recreation). Note that dioxins/furans were not

analyzed for presence in the other media at Site 09.. Dioxins/furans we~e detected at a frequency

of5/6 samples at concentrations (expressed in 2,3,7,8-TCDD equivalents) ranging from 2.1E-04

to 2.3E-04 mg/kg (mean of 2.1E-04 mg/kg). Due to the small number of samples, it is difficult

to ascertain the extent of contamination of dioxins/furans in surface soil at Site 09. The slope

factor for 2,3,7,8-TCDD is based on a dietary study in rats and is associated with uncertainties

typical of such animal-based assessments. The EPA weight of evidence classification of2,3,7,8-

TCDD is "B2", probable human carcinogen (sufficient animal evidence and inadequate or no

human evidence).

Aroclor-1260 in surface soil is associated with cancer risks above IP:-06 for incidental

ingestion and dermal contact under Scenario 2 (future recreation). A key uncertainty is the
. .

estimation of cancer risks above lE-06 only under the RME (maximum concentration-based)

case. This approach assumes the receptor(s) only comes in contact with maximum detected
.,

. concentration and likely overstates the potential exposures and risks. The oral slope factor for
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PCBs is based on a dietary study in rats using Aroclor-1260. The uncertainty associated with

this slope factor is typical of animal-based toxicity values. An additional source of uncertainty

is the cross-assignment of the oral slope factor to dennal. As discussed in Section 4.2,

constituents may be more or less toxic through dennal contact than following ingestion. There

may also be some uncertainty associated with the dennal RAP based on EPA (1992c) and used

in the assessment of dennal exposures and risks.

Aroclor-1254 in shellfish from Allen Harbor is associated with cancer risks above lE-06

using the maximum detected concentration (clams) or both the mean and the maximum

concentrations (mussels and oysters). The maximum detected concentrations of this PCB were

detected. in a harbor sample, away from the Allen Harbor landfill site. In addition, the number

of shellfish samples collected near the landfill is small. Thus, the uncertainty associated with

the site-related nature of the estimated exposures and risks may be large. Concentrations of

Aroc1or-1254 were. higher in shellfish samples collected or deployed in Allen Harbor versus

those obtained from Narragansett Bay. While this indicates a potential local source of

contamination, it is unclear if the Allen Harbor landfill serves as the source (or a source) of this

contamination. Note that Aroclor-1254 was not selected as a cac for on-site media (Le., soil)

at Site 09. As indicated above for Aroclor-1260, the oral slope factor for PCBs is associated

with uncertainties typical of animal-based assessments. Finally, use of alternate ingestion rates

(EPA, 1990a) results in cancer risks for Aroclor-1254 that are less than the target value for

clams, mussels, and oysters. This highlights the uncertainty associated with the reported cancer

risks based on the ingestion rate reported in Narragansett Bay Project (n.d.), and suggests a
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range of cancer risks that may provide a better representation of the potential cancer risks for

this pathway.

Uncertainties Associated with Constituents with HOs Above lE+OO

IDs were elevated above lE+OO for one or more exposure pathways in Scenario 1 (future

construction) and Scenario 2 (future recreation). Constituents associated with HQs above lE+OO

include:

• 1,2-Dichloroethene in ground water (Scenario 2 (future recreation», and

• Toluene in subsurface soil (Scenario 1 (future construction».

A discussion of the uncertainties associated with these constituents follows'.

An HQ above lE+OO was estimated for inhalation of 1,2-dichloroethene while showering

under Scenario 2 (future recreation). 1,2-Dichloroethene (total) was detected in ground water

at a frequency of 15/27. In general, the detected concentrations were low with the exception

. of a concentration of 28 mg/l in well 09-MW7D. This is evidenced by an HQ above lE+OO

associated only with the use of the maximum detected concentration. The next highest

concentration was 0.51 mg!l which is 55-fold less than the maximum. Use of the maximum

detected concentration assumes. the receptor(s) only comes in contact with this maximum

concentration and likely overstates the potential exposures and risks. Another uncertainty is the

model used to estimate the concentration of 1,2-d~chloroethenein ambient air. As discussed in

Section 4.3.1, there is no HHRA-related guidance for such estimations and the estimated air

copcentrations may over- or underestimate the potential exposures and risks for this pathway.

With regard to toxicity, 'some uncertainty is associated with the use of the oral RID to assess the
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potential risks from inhalation exposures. In the absence of an inhalation RID, the oral RID,

based on a two-year drinking water study in rats, was cross-assigned to inhalation. This oral

RID incorporates an uncertainty factor of 1,000 and is associated with uncertainties typical of

such aniinal-based assessments.

Fo~ toluene, 'an HQ above 1E+00 was estimated for inhalation of volatiles from
"-

subsurface soil under Scenario 1 (future construction). A key uncertainty is the estimation of

an HQ above 1E+00 only for, the R1v1E (maximum concentration-based) case. This approach

assumes the receptor(s) only comes in contact with the maximum detected concentration and

likely overstates the potential exposures and risks. The next highest concentration (0.004 mg/kg)

is six orders of magnitude less than the maximum. Another uncertainty is the model used to

estimate the concentration of toluene in ambient air. As discussed in Section 4.3.1, there is no

HHRA-related guidance for such estimations and the estimated air concentrations may over- or

underestimate the potential exposures and risks for this pathway. With regard to toxicity, the

HQs for toluene are based on the chronic inhalation RID for this constituent. In the absence of

a subchronic inhalation RID, the chronic value was cross-assigned to subchronic. This approach

likely overestimates the potential risks from subchronic exposures to toluene during construction

activities. The chronic inhalation RID is based on human exposure data and incorporates an

uncertainty factor of 300.
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.- ..·;fABLE2~ 1
SUMMARY OF BACKGROUN016krA FOR INORGANICS IN SURFACE SOIL

.NCSt'=:'''- DAVISVILLE

Range of Concentrations Range of Concentrations
at NCBC at Eastem U.S.

Background Locations (a) Background Locations (b)
(mg/kg) (mg/kg)

INORGANICS
Aluminum 1,170 -8,560 7-100,000
Antimony NO NO-8.8
Arsenic 0.59-8.1 NO-73
Barium 5.6-15.5 10-1,500
Beryllium NO-0.66 NO-7
Cadmium NO-0.46 NA
Calcium 62.7-628 100-280,000
Chromium 3.5-9.6 1-1,000
Cobalt ND-4.6 ND-70
Copper 3.9-15 ND-700
Cyanide NO NA
Iron 3,810-12,000 100-100,000
Lead 3.4-53.8 NO-300
Magnesium 325-1,220 50-50,000
Manganese 21.8-150 ND-7,000
Mercury NO-0.03 NO-3.4
Nickel .NO~5 NO-700
Potassium 145-728 50-37,000
Selenium NO-O.77 NO-3.9
Silver NO-0.08 NA
Sodium NO-119 NO-50,000
Thallium NO NA
Vanadium 3.3-24.6 NO-300
Zinc' 10.3-172 NO-2,900

NA = Not available
NO = Not detected
(a) Collected from unimpacted areas at or near Sites 02,03,05,06, and 07 (data provided in

Appendix C, Table C-1)
(b) U.S.G.S (1984)



TASlE2-2
SUMMARY OF TOXICITY VALLES ASSOCIATED WITH CARONOGENIC EFFECTS: ORAL

NCBC DAVISVIllE - SITE 09

SlOPE FACTOR WEIGHT.·OF

~:2,~RAL ·EVIDENCE TYPE OF SF BASISI
CONSTITUENT -00",-1 QASS CANCER SOURCE

VOLATILES
Acetone NA 0 NAI1R IS,t-EAST
Benzene 2.9E-02 'A Let.kBTlIa O=..paticnallIRIS
Bliarnne, 2- . NA 0 NAI1RIS,t-EAST
Carbon distJfde NA NAI1RIS,t-EAST
CHorcbS1Zene NA 0 NAI1RIS,t-EAST
CHoroform B.1E-OJ B2 Kichly WlterllRIS
DicHoroelhane, 1,2- 9.1E-02 B2 M..lltiple GavageIlR IS
DicHoroeltlene, 1,2- (TomQ NA NAI1RISJEAST
DicHorcprcpane, 1,2- B.BE-02 B2 Uver GavageIHEAST
Etn;lben:zene NA 0 NAI1R IS,t-EAST
Tel1acHoroethane,l,l,2,2- 2.0E-Ol C Uver GavagellR IS
Tel1acHoroethene 5.2E-02 B2/C US EPA
Toluene NA 0 NAI1RIS,t-EAST
Trldlloroethane,l,l,l- NA 0 NAI1RIS,t-EAST
Trldlloroethene 1.lE-02 B2IC US EPA
VnyI dllorlde 1.9E+OO A l.u1g, liver DietIHEAST
Xylene (tIXaQ NA 0 NAI1R IS,t-EAST

SEMIVClAnLES
ka Illphher III NA 0 NAI1RIS,t-EAST
~ene NA NAI1RIS,t-EAST
ktlTacene NA 0 NAI1R IS,t-EAST
Benzoic acid NA 0 NAI1R IS,t-EAST
Benzol1iazole NA NAI1R IS,t-EAST
BenzOl1iazole, c1iorhated NA NAI1R IS,t-EAST
Benzo(a)nhacEnll (a) 7.3E+OO B2 Foresltmach Diet/IRIS
Benzo (a)p)'ene 7.3E+OO B2 Foresltmach Diet/IRIS
Benzo (o)fuor811hene (a) 7.3E+OO B2 Foresltmach Diet/IRIS
Benzo (e)p)'ene NA NAI1R IS,t-EAST
Benzo (gh,Qperyiene NA 0 NAI1R IS,t-EAST
Benzo~)fuor 811hene (a) 7.3E+OO B2 Foresltmach Diet/IRIS
BIs(2-cHoroe1t¥1lelrer 1.lE+OO B2 Uver GavageIlR IS
BIs(2-cHorolsopropyl)ether 7.0E-02 C Uver,ILng GavageIHEAST
Bis(2-llltPjt1exyl) p,thallte 1.4E-02 B2 Uver Diet/IRIS
Btiybenzypt1halate NA C Let.kBTlIa Diet/IRIS
Carbazole NA NAI1R IS,t-EAST
Q-rySSlB (a) 7.3E+OO B2 Foresltmach Diet/IRIS
Coronene NA NAI1R IS,t-EAST
Dibenzo\.ran NA 0 NAI1R IS,t-EAST
Dibenz(a,h) entYacEnll (a) 7.3E+OO B2 Foresltmach Diet/IRIS
DicHorcbenzene, 1,2- NA 0 NAI1RIS,t-EAST
DicHorcbenzene, 1,4- 2.4E-02 B2 Uver GavageIHEAST
Diettr;l pHhalate NA 0 NAI1RIS,t-EAST
DilT1!ttr;lp,erd, 2,4- NA NAI1R IS,t-EAST
Di-n-b.Jtvl pHhalate NA 0 NAI1R IS,t-EAST
FlJorar1hene NA 0 NAI1RIS,t-EAST
FlJorene NA 0 NAI1R IS,t-EAST
Ind..-.o(l ,2,3 -cd)pyrene (a) 7.3E+OO B2 Foresltmach Diet/IRIS
Meth~nap,thalene, 2- NA NAI1RIS,t-EAST
Meth~phlnol, 2- NA C NAI1R IS,t-EAST
Meth~phlnol, 4- NA C • NAI1R IS,t-EAST
Naphhalene NA 0 NAI1RIS,t-EAST
Nil1op11erQl, 4- NA NAI1R IS,t-EAST
Perylene NA NAI1R IS,t-EAST
Phena1tITene NA 0 NAI1RIS,t-EAST
Pharol NA 0 NAI1RIS,t-EAST
Pyrene NA 0 NAI1RIS,t-EAST
TCDO,2,3,7,8- 1.5E+05 .B2 Reso'atorY SYStem; Liver DietIHEAST

•
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TABCE'2-2 (cont.)
SUMMARY OF TOXICITY VALUES ASSOCIATED WITH CARCINOGENIC EFFECTS: ORAL

NCBC DAVISVILLE - SITE 09. i

SLOPE FACTOR WEIGHT OF
(SF) ORAL EVIDENCE TYPE OF SF BASIS/

CONSTITUENT (mo!ko-davl-t CLASS CANCER SOURCE
I ,

PESTICI9ES / PCBs
,

Aldrin 1.7E+01 B2 Uver OletJIRlS
BHC, alpha- 6.3E+00 B2 Uver OletJIRiS
BHC, beta- 1.8E+00 C Uver OletJIRiS
BHC, gamma- 1.3E+00 B2/C Uver OleVHEAST
Chlordane, alpha':' (b) 1.3E+00 B2 Uver OletJIRiS
Chlordane, gamma- (b) 1.3E+00 B2 Uver OletJIRlS
000,4,4- 2.4E-01 B2 Uver OletJIRiS
00E,4,4- 3.4E-01 B2 Uver OletJIRiS
00T,4,4- 3.4E-01 B2 Uver OletJIRiS
Dieldrin 1.6E+01 B2 Uver OletJIRiS
Endosulfan II NA NAIIRIS,HEAST
Endosulfan sulfate NA NAIIRIS,HEAST
Endrln NA 0 NAIIRIS,HEAST
Endrln aldehyde NA NAIIRIS,HEAST
Endrln ketone NA NAIIRIS,HEAST
Heptachlor 4.5E+00 B2 Uver OletJIRlS
Heptachlor epoxlde 9.1E+00 B2 Uver OletJIRiS
Hexachlorobenzene 1.8E+00 B2 Uver OletJIRiS
Methoxychlor, p,p'- NA 0 NAIIRIS,HEAST
Aroclor-1242 (c) 7.7E+00 B2 Uver OletJIRiS
Aroclor-1254 (c) 7.7E+00 B2 Uver OietJIRiS
Aroclor-1260 (c) 7.7E+00 B2 Uver OletJIRlS

INORGANICS
Aluminum NA NAIIRIS,HEAST
Antimony NA 0 NA/lRIS,HEAST
Arsenic (eI) 1.8E+00 A Skin WaterllRIS
Barium NA NAIIRIS,HEAST
Beryllium 4.3E+00 B2 Multiple Sites WaterllRIS
Cadmium NA NAIIRIS,HEAST
Chromium III NA NAIIRIS,HEAST
Chromium VI NA A NAIIRIS,HEAST
Cobalt NA NAIIRIS,HEAST
Copper NA 0 NAIIRIS,HEAST
Cyanide NA 0 NAIIRIS,HEAST
Lead NA B2 Kidney OralllRIS
Manganese NA 0 NA/lRIS,HEAST
Mercury NA 0 NA/lRIS,HEAST
Nickel NA NAIIRIS,HEAST
Selenium NA 0 NA/lRIS,HEAST
Silver NA 0 NAIIRIS,HEAST
Thallium NA 0 NA/lRIS,HEAST
Vanadium NA NAIIRIS,HEAST
Zinc NA NA/IRIS HEAST

IRIS = U.S. EPA, 1993 (or most recent file), Integrated Risk Information System (IRIS) Database
HEAST =U.S. EPA (ECAO), 1993, Health Effects Assessment Summary Tables (HEASl): Annual Update
US EPA = US EPA (ORO/ECAOj, 1992d, Faxlrom J.S. Dollarhide to K. Michelson, TAC, reo PERC and TCE

slope factors, May 20 .
NA = Toxicity villue not aveJlable

(a) Cancer slope factor lor benzo(a) pyrene
(b) Cancer slope factor lor 'chlordane' (CAS No. 57 -74-9)
(c) Cancer slope factor for polychlorinated biphenyls (PCBs)
(eI) Estimated from unit risk 01 5 x 10-5 (ugll)-I



TABLE 2-3
SUMMARY OF TOXICITY VALUES ASSOCIATED. WITH CARCINOGEti/C EFFECTS: INHALATION

NCBC DAVISVILLE - SITE 09 .

SLOPE FACTOR WEIGHT OF

JI(SF) INHALATION EVIDENCE TYPE OF SF BASIS!
CONSTITUENT .Imo/ko-davl-1 'CLASS CANCER SOURCE

VOLATILES
Acetone I - NA D NNlRIS,HEAST
Benzene 2.9E-02 A Leukemia Occupational/1RIS
Butanone,2- NA D NN1RIS,HEAST
carbon disulfide NA NNlRIS,HEAST
Chlorobenzene NA NNlRIS,HEAST
Chloroform B.1E-02 B2 Uver Gavage!1F'lIS
Dlchloroelhane, 1,2- 9.1E-02 B2 Circulatory system GavageIlRlS,HEAST
Dlchloroelhene, 1,2- (Total) NA NNlRIS,HEAST
Dichloropropane, 1,2- (a) B.BE-02 B2 Uver Gavage/HEAST
Ethylbenzene NA D NNlRIS,HEAST
Tetrachloroethane, 1,1,2,2- 2.0E-01 C Uver GavagellRlS,HEAST
Tetrachloroethene 2.0.E-03 B2/C US EPA •
Toluene NA D NN1RIS,HEAST
Trlchloroe1hane, 1,1,1 - NA D NN1RIS,HEAST
Trlchloroe1hene B.OE-03 B2IC' US EPA
VInyl chloride 3.0E-01 A Uver HEAST
Xylene (total) NA D NN1RIS,HEAST

SEMIVOLATILES
Acenaphthene NA D NNlRIS,HEAST
Acenaphthytene NA NNlRIS,HEAST
Anthracene NA D NNlRIS,HEAST
Benzoic acid NA D NNlRIS,HEAST
Benzolrlazole NA NNlRIS,HEAST
Benzolrlazole, chlorinated NA NNlRIS,HEAST
Benzo(alanthracene NA B2 NNlRIS,HEAST
Benzo(alpyrene NA B2 NNlRIS,HEAST
Benzo(b}fiuoranthene NA B2 NN1RIS,HEAST
Benzo(e)pyrene NA NN1RIS,HEAST
Benzo(g,h,Qperylene NA D NN1RIS,HEAST
Benzo(k)fiuoranthene NA B2 NN1RIS,HEAST
Bls(2-chloroethyQe1her 1.1E+00 B2 Uver GavagellRlS,HEAST
Bls(2 - chloroisopropyQether 3.5E-02 C Lung, Uver Gavage/HEAST
Bls(2-ethythexyQph1halate (a) 1.4E-02 B2 Uver DletllRlS
Butylbenzylphthalate . NA C NN1RIS,HEAST
carbazole NA NNlRIS,HEAST
Chrysene NA B2 NN1RIS,HEAST
Coronene NA NN1RIS,HEAST
Dlbenzofuran NA D NN1RIS,HEAST
Dibenz(a,h}anthracene NA B2 NN1RIS,HEAST
Dichlorobenzene, 1,2- NA D NN1RIS,HEAST
Dichlorobenzene, 1,4- NA NNlRIS,HEAST
Dlethyl phthalate NA D NNlRIS,HEAST
Dlmethytphenol,2,4- NA NN1RIS,HEAST
DI-n-butyl phthalate NA D NN1RIS,HEAST
Fluoranthene NA 0 NN1RIS,HEAST
Fluorene NA D NNlRIS,HEAST
Indeno(1,2,3-cd}pyrene NA B2 NNlRIS,HEAST
Methylnaphthalene,2- NA NN1RIS,HEAST
Methylphenol,2- NA C NNlRIS,HEAST
Methylphenol,4- NA C NN1RIS,HEAST
Naphthalene NA D NN1RIS,HEAST
Nltrophenol,4- NA NNlRIS,HEAST
Perylene NA NNlRIS,HEAST
Phenanthrene NA D NN1RIS,HEAST
Phenol NA D NN1RIS,HEAST
Pyrene NA D NNlRIS,HEAST
Tr."" ~~ T"_ 1.5E+05 B2 Respiratory System' Uver !llet/HEAST



TABLE:2:"'3 (conI.)
SUMMARY OF TOXICITY VALUES ASSOCIATED WITH CARCINOGENIC EFFECTS: INHALATION

NCBC DAVISVILLE - SITE 09

SLOPt: fACTOR WEIGHT-OF
(SF) INHALATION EVIDENCE TYPE OF SF BASIS/

CONSTITUENT . (ma!ka-dalll-1 CLASS CANCER SOURCE
~. i,'

PESTICIDES / PCBs
Aldrin 1.7E+01 B2 Uver Dlet/lRlS,HEAST
BHC,alpha- 6.3E+00 B2 Uver Dlet/lRlS,HEAST
BHC, beta- 1.6E+00 C Uver , Dlet/lRlS,HEAST
BHC, gamma- (a) 1.3E+00 B2/C Uver Dlel/HEAST
Chlordane, alpha- (b) 1.3E+00 B2 Uver Dlet/lRlS,HEAST
Chlordane, gamma- (b) 1.3E+00 B2 Uver Diet/lRlS,HEAST
000,4,4- (a) 2.4E-01 B2 Uver Diet/lRiS
ODE, 4,4- (a) 3.4E-01 B2 Uver Dlet/lRiS
DDT,4,4- 3.4E-01 B2 Uver Dlet/lRlS,HEAST
Dieldrin 1.6E+01 B2 Uver Dlet/lRlS,HEAST
Endosulfan II NA NAIIRIS,HEAST
Endosulfan sulfate NA NA/lRIS,HEAST
Endrln NA D NAIIRIS,HEAST
Endrln aldehyde NA NAIIRIS,HEAST
Endrln ketone NA NAIIRIS,HEAST
Heptachlor 4.5E+00 B2 Uver Dlet/lRlS,HEAST
Heptachlor epoxlde 9.1E+00 B2 Uver Diet/lRlS,HEAST
Hexachlorobenzene 1.6E+00 B2 Uver Dlet/lRlS,HEAST
Methoxychlor, p,p'- NA D NA/lRIS,HEAST
Aroclor-1242 (c) 7.7E+00 B2 Uver Dlet/lRlS
Aroclor-1254 (c) 7.7E+00 B2 Uver Dlet/lRiS
Aroclor-1260 (c) 7.7E+00 B2 Uver Dlet/lRiS

INORGANICS
Aluminum NA NAIIRIS,HEAST
Antimony NA NAIIRIS,HEAST
Arsenic 5.0E+01 A Respiratory Tract Occupat./lRlS,HEAST
Barium NA NAIIRIS,HEAST
Beryllium 6.4E+00 'B2 Lung IRIS,HEAST.
Cadmium 6.3E+00 B1 Respiratory Tract OccupatlonaVl,RIS
Chromium III NA NA/lRIS,HEAST
Chromium VI 4.1E+01 A Lung IRIS,HEAST
Cobalt NA NAIIRIS,HEAST
Copper NA D NA/lRIS,HEAST
Cyanide NA 0 NAIIRIS,HEAST
Lead NA B2 Kidney NAIIRIS,HEAST
Manganese NA 0 NAIIRIS,HEAST
Mercury , NA D NAIIRIS,HEAST
Nickel (d) 6.4E-01 A Lung and Nasal IRIS,HEAST
Selenium NA 0 NAIIRIS,HEAST
Silver NA 0 NAIIRIS,HEAST
Thallium NA D NA/lRIS,HEAST
Vanadium NA D NA/lRIS,HEAST
Zinc NA 0 NA/lRIS HEAST

IRIS = U.S. EPA, 1993 (or most recent file), Integrated Risk Information System (IRIS) Database
HEAST = U.S. EPA (ECAO), 1993, Health Effects Assessment Sum mary Tables (HEASl): Annual Update
US EPA = US EPA (ORDIECAO), 1992d, Fax from J.S. Doliarhldeto K. Michelson, TAC, reo PERC and TCE slope factors,

May 20
NA = Toxicity value not available

(a) Oral toxicity value (based on non-contact site tumors) assigned to In'halatlon.
(b) Cancer slope factor for 'chlordane' (CAS No. 57 -74-9)
(c) Cancer slope factor for polychlorinated biphenyls (PCBs)
Cd) Cancer slope factor for nickel refinery dust

L



TABLE 2-4
SUMMARY OF TOXICITY VPLLES ASSOCIATIDWlTH NONCARCINOGENIC QiRONIC EFFECTS: ORPL

NCBC ~VISVJLLE - SITE 09

I UiHUNIl,; H~U UHAL

MOO'~_
(OPAL) COf\FIDENCE CRrTlCo&L RFD BASISI Ll\lCERTAINTY

CONSTITUENT """';,1(a-davl LEVEL EFFECT SOURCE FACTOR FACTOR

VOLATILE ORGANICS
Acetone 1.0E-01 Lew Increased liver lJ'ld k1c:hey welg,t GavageliRIS 1000 1
Benzene No\ NAIlR IS,t-EAST
8Uarnne,2- B.OE-Ol Lew Decreased fetal b1rthwel>tt OralllRIS 3000 1
CartDn disUflde 1.0E-Ol MedLm Fetal tcxictyknaformatiors . OralllRIS 100 1
Q-IorooB'1Zene 2.0E-02 MedLm Uver toxicity OralllRIS 1000 1
Q-Iorcfcrm 1.0E-02 MedLm Uver lesion; CapsUeliR IS 1000 1
Dichloroethane, 1,2- No\ NAIlRIS,t-EAST
Dichloroethene, 1,2- (Tota~ 9.0E-03 Uver lesion; WaterA-iEAST 1000 No\
Dichlorc:prcpane, 1,2- No\ NAIlR IS,t-EAST
Etl7;benzene 1.0E-Ol Lew . Uver lJ'ld kic:hly toxlcity OralllRIS 1000 1
TelTacHoroethane,l,1,2,2- No\ NAIlR IS,t-EAST
TelTaetboelhere 1.0E-02 Med.ni HepatIi:oxlcity GavageliR IS 1000 1
Toluene 2.0E-Ol MedLm Charges In liver and kict1ey weigis GavageliR IS 1000 1
Trlchloroethane,l,1,l- No\ NAIlR IS,t-EAST
Trichloroelhere No\ NAIlR IS,t-EAST
Vnyl chloride No\ NAIlR IS,t-EAST
Xylene (tIi:aO 2.0E+OO MedLm Hyperactivlty,decreased I:xx.ti weigt,lncreased mortality GavageliR IS 100 1

SEMIVOLATILES
Acenaphhene B.OE-02 Lew HepatIi:oxlcity GavageliR IS 3000 1
~ene No\ NAIlR IS,t-EAST
Inhacene 3.0E-Ol Lew None observed GavageliRIS 3000 1
Benzoic acid 4.0E+OO Mecim None observed DietflRIS 1 1
BenzolTlazoJe No\ NAIlRIS,t-EAST
BenzolTiazoJe, cHarmed No\ NAIlRIS,t-EAST
Benzo (a) ar1h'acS1l! No\ NAIlRIS,t-EAST
Benzo (a)pyrene No\ NAIlRIS,t-EAST
Benzo ~)ftJorlI11l-ene No\ NAIlRIS,t-EAST
Benzo(e)pyrene No\ NAIlR IS,t-EAST
Benzo (g,h,ijpery1ene No\ NAIlR IS,t-EAST
BenzoO<)ftJor~ No\ NAIlR IS,t-EAST
Bis(2-chJoroethyijelher No\ NAIlR IS,t-EAST
Bis(2-chIoroisopropyf)ether No\ NAIlR IS,t-EAST
Bis(2-ethjtlexyl) ~lhaIate 2.0E-02 MedLm Increased relatfve liver weJgt DletflRIS 1000 1
BliybenzrtJhhalate 2.0E-Ol Lew Effects on I:xx.ti weJgt gah, tesles,llver,kict1ey DietflRIS 1000 1
Carbazole No\ NAIlR IS,t-EAST
0'TySB'lll No\ NAIlRIS,t-EAST
Coronene No\ NAIlRIS,t-EAST
Dibenzcli.lan No\ NAIlRIS,t-EAST
Dibenz(a,h) antYacS1l! No\ NAIlRIS,t-EAST
Dichlorcbenzene, 1,2- 9.0E-02 Lew No ad.oerse effects GavageliRIS 1000 1
Dichlorcbenzene, 1,4- No\ NAIlRIS,t-EAST
Dielt7jl phhalate B.OE-Ol Lew Decreased gCMth rate and food corIllITptlcn DietflRIS 1000 1
Dirrnlt7jliToenol, 2,4- 2.0E-02 Lew Clncal sig"s; hEmatological changes GavageliR IS 300J 1
Di -n-b.JtyI phhalate 1.0E-Ol Lew Increased mortality DietflRIS 1000 1
FUorar1hene 4.0E-02 Lew Kict1ey, liver, blood, and cllrical effects GavageliR IS 300J 1
FUorene 4.0E-02 Lew Hematological effects . GavageliR IS 300J 1
IndB'1O(l,2,3-cd)pyrene No\ NAIlR IS,t-EAST
Methyl~thalene,2- No\ NAIlR IS,t-EAST
MethylphEnol, 2- 5.0E-02 MedLm Decreased I:xx.ti weigt, neU'otoxlclty GavageliR IS 1000 1
MethyiphEnol, 4- 5.0E-03 Maternal death GlMlgeIHEAST 1000 No\
Naphthalene 4.0E-02 Decreased body weJgt gail ~elHEAST92 10000 No\
Nitrophernl, 4- No\ NAIlR IS,t-EAST
Perylene No\ NAIlR IS,t-EAST
Phe sa Jd Ie e No\ NAIlR IS,t-EAST
Phenol B.OE-Ol. Lew Red.Jced fetall:xx.ti weJgt GavageIIR IS 100 1
Pyrenl 3.0E-02 Lew Kict1ey effects GavageliRIS 3000 1

..
TCDD 23,7,8- No\ NAIlR IS t-EAST
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iAEiE 2-4 (ccrt.)

SUMMARY OF TOXICITY VAlLES ASSOCIATED WITH NONCAACINOGENIC Q;RONIC EFFECTS: ORAl..
. NCBC DAVISVll1.E - SITE 09

~~~l~
COfIFlDENCE CFHTICI'L R~~ISI LNCERTAINTY MODIFYING

CONSTITUENT LEVa EFFECT SOLRCE FACTOR FACTOR,
PESTICIDES I PCBs ;

Aldrh 3.0E-05 Medil.m LJwr tmlcl1y Dlel/IRIS 1000 1
BHe, a1pha- (a) 3.0E-04 Medil.m LJwr In:l kkh!y toxicity Dlel/IRIS 1000 1
BHe, beta- (a) 3.0E-04 Medil.m LJwr In:l kIchlytoxlclty Dlel/IRIS 1000 1
SHe, gaTVTlll- 3.0E-04 Medil.m LJwr In:l kIchly toxicity Dlel/IRIS 1000 1
Oiordane, aPha- (b) B.OE-OS Law LJwr typerlreJPt¥ Dlel/IRIS 1000 1
Oiordane, gamna- (b) B.OE-05 Law LJwr typerlreJPt¥ Dlel/IRIS 1000 1
DOD, 4,4- (e) 5.0E-04 Dlel/IRIS
DOE, 4,4- (e) 5.0E-04 Dlel/IRIS
DOT,4,4- 5.0E-04 Medil.m LJwr Ieslcrs Dlel/IRIS 100 1
Dleldrh 5.0E-05 Medil.m LJwr Ieslcrs Dlel/IRIS 100 1
Enc:bsUfan II (d) B.OE-03 Decreased -1Itt gar,; klcToey toxicity; ana...rysm; Dlel/HEAST 100 NA
Enc:bsUfan SlifatB ..- NA NAI1RIS,l-EAST
Endrin 3.0E-04 Medil.m LJwr Ieslors; CNS corM.Jslors Dlel/IRIS 100 1
Endrin aldehyde NA NAI1RIS,rEAST
Endrin ketDne NA NAI1RIS,rEAST
HeplBcHor 5.0E-04 Law Increased liver -1Itt Dlel/IRIS 300 1
HeplBcHor epaxlde 1.3E-OS Law Increased relatiw liver -1Itt Dlel/IRIS 1000 1
HexacHorctll!rlZene B.OE-04 Medil.m . LJwr tmlcl1y Dlel/IRIS 100 1
Mett-oxychlor, pp'- 5.0E-03 Law Utter loss GavagellR IS 1000 1
Arecler-1242 NA NAI1RIS,rEAST
Arecler-1254 NA NAI1RIS,rEAST
Arecler-1260 NA NAI1RIS,rEAST

INORGANICS
Al.mi'un NA NAI1RIS,rEAST
Ar1mcny 4.0E-04 Law Decreased Iongevlty, blood gu;ose ard chclestBrol Wlter/lRIS 1000 1
Arserie 3.0E-04 MediLm H)perplgnertaticn, keratosis, posslble vascular elfeds Wlter/lRIS 3 1
Bariun 7.0E-02 Medil.m Increased blood prl!S9.le Wlter/lRIS 3 1
Berylli..m 5.0E-03 Law None observed Wlter/lRIS 100 1
CadmiLm(e) 1.0E-03 Higl Prderula Dlel/IRIS 10 1
CtYOTllm III 1.0E+OO Law None observed Dlel/IRIS 100 10
CtYOTllmVI 5.0E-03 Law None observed Wlter/lRIS 500 1
Cobalt NA NAI1RIS,rEAST
Copper (tl 3.7E-02

,
Local gastrolrtesUnallrrltaUCJ1 OraVI-EAST NA NA

O;'arlde 2.0E-02 Medi..m Welg,t less, thyroid effects Dlel/IRIS 100 5
Lead NA NAI1RIS,rEAST
Marganese (g) 1.4E-01 Certral nervous system elfeds Dlel/IRIS 1 1
MerCllY 3.0E-04 Kidney elfeds Oral/l'EAST 1000 NA
Nickel (h) 2.0E-02 Medil.m RedJced ba:ly In:l organ _lgt't Dlel/IRIS 300 1
Seleni..m 5.0E-03 HigI CIHcal selenosis, CNS abnormalities Dlel/IRIS 3 1
Silver 5.0E-03 Law Dermal effects I.V./IRIS 3 1
Thalllm(l) ·B.OE-OS Law Increased SGOT In:l LDH levels GavagellR IS 3000 1
Vanadiun 7.0E-03 None observed Wster,tiEAST 100 NA
Z'nc 3.0E':'01 Medil.m Anerria Dlel/IRIS 3 1

IRIS =U.S. EPA, 1993 (or most recent file), hteglted Risk lTamatb1 System ~R IS) Dltabase
HEAST =U.S. EPA (ECAD), 1993, Health Elfeds Assessmert &.nmary Tables (HEAS1): ArruaILPdatB
HEAST92 =U.S. EPA (EGAO), 1992, Health Effects Assessnert SLrnrnry Tables tiEAS1): Arn.JaIt..pdlte. Used per verbal gtJdence from EPA Region I.
NA = Toxicity value not available

(a) Value for gaTmll-BHe
(b) Value for 'cliordane" ~AS No 57-74-9)
(e) Value for 4,4' -DOT
(0) Vaw for "er1doslAfs'l" (GAS No. 116-29-7)
(e) Value for food hgestlon; RID for water hgeslICJ1ls 6E-4 rngA<g-day
(f) Value derwed frOTl currert drhkhg water stln:lard r:l1.3 rrgIl .
(g) Vaw for food hgestiCJ1; RID for water hgestlon Is 6E-3 rrJ9'kg-day
(h) Value for rlckel (solble salts)
(I) ThalILm carlxnatB; selecUCJ1 based on pH of solis at NCBC DavIsville



TABLE 2-5
SUMMARY OF TOXICITY VAlLES ASSOCIATED WITH NONCAflCINOGENIC SUBCHRONIC EFFECTS: ORAL

NCBC DAVISVIllE - SITE 09
.! . ..
.'
..

UHJ\L
RFD (ORAL) CONFIDENCE . CRITICAl RFD Bl\.SIS/ lJ'lCERTAJNTY

CONSTITUENT (rm.1<a-dav'l LEVa 'a' EFFECT SOLf1CE FACTOR !h',
VOLATILE ORGANICS

Ar:ell:r1e 1.0E+OO Increased IMlr a-d kid1ey welg,ts,nephcmxiclty GlMlge/HEAST 100
Benzene NA NAlHEAST
Bt.tarnne, 2- 2.0E-01 '. Decreased bi'th _ig-t Water,HEAST 1000
Ca'1:rJn disUf1de 1.0E-01 Medo..rn FetallDl<lel:yknaformatlcrs Oralll-EAST 100
QlIorc:blJ"lZene (e) 2.0E-02 Mecfun Uver lDI<lelty OralllRIS 1000
QlIcrofa-m 1.0E-02 Uver lesion; (fapsUe/HEAST 1000
OicHcroethane, 1,2- NA NAlHEAST
Oict-doroethene, 1,2- (Tota~ 9.0E-03 Uver lesion; WateriHEAST 1000
OicHcrc:prq:Jane, 1,2- NA NAlHEAST
E1:hybenzene (e) 1.0E-01 Low . Uver am klchey lDxlclty OralllRIS 1000
Tetrachloroethane, 1,1,2,2- NA NAlHEAST
~~trachlcroethene 1.0E-01. Hepataoxlclty Oralll-EAST 100

oIuene 2.0E+OO Q-a-ges In liver am klci'ley weigt GlMlge/HEAST 100
Trichloroethane, 1,1,1- NA NAlHEAST
Trlchloroethene NA NAlHEAST
VnyI chloride NA NAlHEAST
Xylene (lrtaO (e) 2.0E+OO Mecfun H)peractMty; decreased body weig1; Increased mortality GlMlge/1R IS 100

SEMIVOLATILES
Pa!rlapt1t-ene B.OE-01 Hepataoxlclty GlMlge/HEAST 300
AcenaplttyIene NA NAlHEAST
AnltTacene 3.0E+OO Ncr1e observed GlMlge/HEAST 300
BenzoIe acid 4.0E+OO Ncr1e observed OietIHEAST 1
Benzotriazole NA NAlHEAST
Benzotrlazole, cHcrhated NA NAlHEAST
Benzo (a) ardtYaclJ1ll NA NAlHEAST
Benzo(a)pyrene NA NAlHEAST
Benzo(b)fUoranthene NA NAlHEAST
Benzo (e)pyrene NA NAlHEAST
Benzo (g,h,ijperylene NA NAlHEAST
Benzo O<)fUoranthene NA NAlHEAST
Bis(2-cHcroethylJether NA NAlHEAST
Bis(2-cHcroisopropy1)eth8r 4.0E-02 Decreased hernoalobl n DietIHEAST 1000
Bis(2-etl"rihexyl) p,thalate (e) 2.0E-02 Meci..m Increased relctlve liver _ig-t DietflRIS 1000
BLtybenzylJHhalate 2.0E+OO Mered liver welg,t DietIHEAST 100
Carbazole NA NAlHEAST
Qvysa-e NA . NAlHEAST
Coronene NA NAlHEAST
Dibenzo'uan NA NAlHEAST
Oibenz(a~ ar1tTac1J1ll NA NAlHEAST
Dichlorobenzene, 1,2- (e) 9.0E-02 Low No adwrse effects GlMlge/1RIS 1000
DicHcrobenzene, 1,4- NA NAlHEAST
DieltTjf pt1halalB B.OE+OO Decreased body am organ weIgHs DietIHEAST 100
Dirre1hy1p,erd, 2,4- 2.0E-01 NerVoLs systlm effects, b1cxxl alerations GlMlge/HEAST 300
Di-n-b.rtyf pt1halate 1.0E+OO Increased mortality DietIHEAST 100
FUcranhene 4.0E-01 KIci'ley, IMlr, am blood effects GlMlge/HEAST 300
FUcrene 4.0E-01 . Decreased eryltYoc)te carts GlMlge/HEAST 300
IrdB'lCl(1 ,2,3-ccl)pyrene NA NAlHEAST
Methyl,...,p,thalene, 2- NA NAlHEAST
Methylphalol, 2- 5.0E-01 NeuOlDl<lel:y; decreased _igt gan GlMlge/HEAST 100
Methylphalol, 4- 5.0E-02 Maternal death; respi'atcry distress Gallage/HEAST 100
Naphhalene 4.0E-02 Decreased body _ig-t~n Gallage/HEAST92 10000
NitropherDl, 4- N.Ir NAlHEAST
Perytene NA NAlHEAST
Plea ilt Ie IS NA NAlHEAST
Phenol B.OE-01 RedJced fetal body weigt Gallage/HEAST 100
Pyrene 3.0E-01 RInllI effects Gavage/HEAST 300
TCDD 237,8 NA NAlHEAST



TABLE 2-5 (cort.)
SUMMARY OF TOXICITY VALLES ASSOCIATED WITH NONCARCINOGENIC SUBCHRONIC EFFECTS: ORAL

NCBC DAVISVlLl.E - SITE 09

UHPL
RFD (ORAL) CONFIDENCE CRITICAL RFD BASISI UNCERTAINTY

CONSTITUENT frmA<a· daVl LEVEl lal EFFECT SOLElCE FACTOR (b),
PESTICIDES I PCBs

Aldrin 3.0E-05 Uver Ieslars DlettHEAST 1000
BHe, alpha- (d) 3.0E-03 Uver s-d kId1ey toxfclty' DlettHEAST 100
BHe, beta- (d) 3.0E-03 Uver and kIct1ey toxfclty DlettHEAST 100
BHe, gaTTT1ll- 3.0E-03 Uver and kId1ey toxfclty DlettHEAST 100
'Qiordana, alpha- (e) 6.0E-05 Uver twertraphy DlettHEAST 1000
Chlordane, garrma- (e) 6.0E-05 Uver twertraphy DlettHEAST 1000
000,4,4- (l) 5.0E-04 Uver 1es1ars DlettHEAST 100
DDE,4,4- (l) 5.0E-04 Uver Iesiors DlettHEAST 100
ooT,4,4- 5.0E-04 Uver 1es1ars DlettHEAST 100
Dieldrin 5.0E-05 Uver 1eS1ars DlettHEAST 100
Enc:bsulfan II (g) 6.0E-03 Decreased weigt gain; kkr1ey toxicity; ln1.I)'SIT1S DlettHEAST 100
Enc:bsulfan sulfate NA NAlHEAST
Endrin 3.0E-04 Uver Ieslars; CNS aJrMJslor6 DlettHEAST 100
Endr1n alcleh)'de NA NAlHEAST
Endrln ketene NA NAlHEAST
Heptachlor 5.0E-04 Increased liver we1gtt DlettHEAST 300
Heptachlor epcxIda 1.3E-05 Increased rel!tlve liver weig"t DlettHEAST 10llll
HexacHorc:bB1Zene (e) 6.0E-04 Medl.m Uver bclcl1y DlelflRIS 100
Methoxychlor, pp'- 5.0E-03 Utter lass Gavag~EAST 10llll
A-aclor-1242 NA NAlHEAST
A-aclor -1254 NA NAlHEAST
A-aclor-l250 NA NAlHEAST

INORGANICS
A1LmirLm NA NAlHEAST
ArtJncny 4.0E-04 Increased mortality; altered blood d1erristry Wlter,t-iEAST 1000
A-serie 3.0E-04 Kerltcsls s-d hyperpigner1:atian OraVI-EAST 1000
Bariun 7.0E-02 Increased blood prl!S9..l'e Wlter,t-iEAST . 3
Berylilm 5.0E-03 None observed Wlter,t-iEAST 100
CadrTi.rn (c,h) 1.0E-03 Prctelrula DlelflRIS 10
OYani.rolli 1.0E+OO· None observed DlettHEAST 1000
OYani.roVI 2.0E-02 . None observed Water,t-iEAST 100
Cobalt NA NAlHEAST
Copper (I) 3.7E-02 Local gastra/rtestinal Irritation OraVHEAST NA
Cyanda 2.0E-02 Decreased bact; welgt"t, It'rjra/d effects, m,oelln degeneration DlettHEAST 500
Lead NA NAlHEAST
Marganese m 1.4E-01 Certral nervoUs system effects DlettHEAST 1
Mercuy 3.0E-04 KIcr1ey effects OraVHEAST 10llll
Nickel (1<) 2.0E-02 Decreased bact; s-d orQS'1 weig't DlettHEAST 300
Selenlm 5.0E-03 Cliica/ selenosis DlettHEAST 3
Silver 5.0E-03 Dermal effecls I.V./HEAST 3
Thalli.ro (0 6.0E-04 Increased OOOT s-d LDH levels Gavag~EAST 300
VanadiLrn 7.0E-03 None observed Wlter,t-iEAST 100
ZInc 3.0E-01 Memia DlettHEAST 3

HEAST = U.S. EPA (ECAO) , 1993, Health Effects Assessmert SuTmary Tables (HEASl): Arrual Update
HEAST92 =U.S. EPA (ECAO), 1992, Health Effecls AsseS!mert Slrrrrary Tables ~EASl): Arn.JaI LPcJlte. Used per verbal gLidance fram EPA Reglan I.
NA = TOldcity vaw net available

(a) Confidence level rot specified In HEAST
(b) Modifylrg factor net specIfledln t-EAST
(e) SLbcharie RID nat available, chronic vaw LSed.
(d) Vab.Je far garrma- SHC
(e) Value far "ltlbrciane' (CAS No. 57-74-9)
(f) Vab.Je far 4,4'-DDT
(g) Vaw far "er1dasUfa1" (CAS No. 115-29-7)
(Il) OYanlevalue far ingestion; OYarie Rd for 1ngestIan Is SE -4ITllikg-day
(i) Value derived fram a..rrert drH<lng water standard ci 1.3 mgII
(D Value for food Irgestlan; RID far water hgestlon Is SE-3 mg'kg-day
(1<) Vaw far rickel (soU:lle salls)
(i) ThallkJm carbonate; selection based an pH afOOls at NCBC Davisville



TABLE 2-6
SUMMARY OF TOXICITY VALLES ASS~IATED WITH NOI'-X::AACINOGENlC o-iRONIC EFFECTS: INI-W.ATION

. .:. f\CSC DAVISVILLE - SITE 09

~ ,nv..,v'" u INt-'ALA IIUN
Vf\HALAT10N) CONFIDENCE CRITICAL RFD BASISI lJIlCERTAINTY MODIFYlf\K3

CONSTITUENT 'Irrn/ka. clavi LEVa EFFECT SOURCE FACTOR FACTOR

VOLATILES •Ace1Dne (a) 1.0E-Ol LON Increased Ilwr a-d k1dley welg,t GavagellR IS 100 1
Benzene NA : NAIlRISJ£AST
8Ltarcne, 2- (b) 2.9E-Ol LON Decreased feml birth welltt IRIS 1000 3
Car!xln disUfide 2.9E-03 Geslaticrifeml develq:rnert f-EAST 1000
ChIorctlBlZene 5.0E-03 KIch!y ardllver effects f-EAST 10000 NA
Chloroform (8) 1.0E-02 MedLm liver Ieslars CapsUeIIRIS 1000 1
DlcTIoroethare, 1,2- NA NAIlRIS,t-EAST
DlcTIoraelhene, 1,2- (a) 9.0E-03 liver Ieslars WaterkiEAST 1000 NA
DlcHarcprqlllrle, 1,2- (e) 1.1E-03 Mediu'n Nasal rrucasa t-werplasla IRIS 300 1
Elhybenzene (b) 2.9E-Ol LON Develq:rnertaltcxlcl1y IRIS 300 1
Tetrad1laraethane, 1,1,2,2- NA NAIlR IS,f-EAST
TetracHoroethene (a) 1.0E-02 Meci.zn HepalDtaxlcity GavagellRIS 1000 I
Toluene (d) 1.lE-Ol MedLm CNS effects IRIS 300 1
Trlchloroethane,l,l,l- NA NAIlR IS,f-EAST
Trichlaroethene NA NAIlRIS,f-EAST
V'nyl chloride NA NAIlRIS,f-EAST
Xylene (lctaO (8) 2.0E+OO Hyperactivity, dec. badywelg,t, hcreooed rrcrtBlity GavagellRIS 100 1

SEMIVCl..ATlLES
ka IBpHl lSI IS (a) 6.0E-02 LON HepalDtaxlcity GavagellRIS 3000 1
At:enapI1njlene NA NAIlR IS,t-EAST
ArttTacene (8) 3.0E-Ol LON None observed GavagellRIS 3000 1
Benzoic acid (a) 4.0E+OO MedLm None observed DletflRIS 1 1
Benzatriazc/e NA ,

NAIlRIS,f-EAST
Benzotrlazole, chiorhated NA NAIlRIS,f-EAST
Benzo (a) arthracS1ll NA NAIlRIS,t-EAST
Benzo(a)pyrene NA NAIlRIS,f-EAST
Benm(b)ftJonnthene NA NAIlRIS,f-EAST
Benzo(e)pyrene NA NAIlRIS,f-EAST
Benzo (g,h,Qperylene NA NAIlR IS,f-EAST
Benzo (k)fllora'lthene NA NAIlR IS,f-EAST
Bis(2-chlarae1l1)'l)e1her NA. NAIlR IS,t-EAST
Bis(2-chIorolsopropyl)ether NA NAIlR IS,f-EAST
Bis(2-ethyhexyl) p,thalate (a) 2.0E-02 MedLm Increased relatlw liver welgtt DletflRIS 1000 1
&tybenzylphthalate (a) 2.0E-Ol LON Effects on bocly welgtt gai'\ testes, liver, kidney DletflRIS 1000 1
Carbazole NA NAIlRIS,t-EAST
Q-rysme NA NAIlRIS,f-EAST
Coronere NA NAIlRIS,f-EAST
DibenzctLnn NA NAIlRIS,f-EAST
Dlbenz(aNarthracS1ll NA NAIlRIS,f-EAST
DicHarctlenzene, 1,2- (a) 9.0E-02 LON None observed GavagellRIS 1000 1
DlchIorctlenzene, 1,4- (e) 2.2E-Ol liver f-EAST 100 NA
Diethyl ptdhalate (a) a.OE-Ol LON Decreased groMh rate and food cor6U'flXIcn DIet/IRIS 1000 1
DlrreltTjlp,enol,2,4- (8) 2.0E-02 LON Clncal s~; hlmatologcal changes GavagellRIS 3000 1
DI-n-b.Jty1 pI1halate (8) 1.0E-Ol LON Increased rrcrtBll1y DletflRIS 1000 1
Fl.ooranhene (a) 4.0E-02 LON KIch!y, Ilwr, b1acd, a-d c1lrical effects GavagellRIS 3000 1
FiJarene (a) 4.0E,-02 LON Hematological effects GavagellRIS 3000 1
IrdlRl(l.2.3-cd)pyrene NA NAIlRIS,f-EAST
Melh~nap,thalene, 2- NA NAIlRIS,f-EAST
Ml!Ih~phonol, 2- (8) 5.0E-02 Meci.zn Decreased bocly welift, neuatcxlcl1y GavagellRIS 1000 1
Methj'lphonol, 4- (a) 5.0E-03 Maternal death GavageIHEAST 1000 NA
NapHhalene (a) 4.0E-02 Decreased bocly weIgtt gan ~elHEAST92 10000 NA
NitropherDl, 4- NA NAIlR IS,t-EAST
Perylene NA NAIlR IS,f-EAST
Pie IS itl.e 18 NA NAIlRIS,f-EAST
p,heroJ (a) 6.0E-Ol LON Red.Jced fetal bocly welgt GavagellR IS 100 1
Pyrene (a) 3.0E-02 LON KIch!y effects GavageIIR IS 3000 1
TCDO 2378 NA NAIlRIS !-EAST
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TABLE 2-6 (Cort.)
SUMMARY OF TOXiCIlY VAlLES ASSOCIATED WITH NONCARCINOGENIC o-tRONIC EFFECTS: INHALATION

NCBC DAVISVILLE - SITE 09

VNHN..ATlON) COfIFlDENCE CRITICA '~=~7 LNCERTAINTY MODIFYING
CONSTITUENT 'frmAm-davl LEVa EFFECT SOl..J1CE FACTOR FACTOR,

PESTICIDES I PCBs
AJan (a) 3.0E-05 Medlm Uver lDclcl1y DletflRIS 1000 1
BHe, a1pha- NA NA/lR ISJ£AST
BHC,beta- NA NA/lR IS,t-EAST
BHC, ganna- (a) 3.0E-04 Meci.m Uver and kk:hly lDxlcity DletflRIS 1000 1
Q-jordane, aptla- (a,t) 6.0E-05 Law Uver I"rjpertrcphf DletflRIS 1000 1
Q-jordane, garrma- (a,f) 6.0E-05 Law Uver I"rjpertrcphf DletflRIS 1000 1
ODD,4,4- NA NA/lR IS,t-EAST
DDE,4,4- NA NA/lRIS,t-EAST
DDT,4,4- (a) 5.0E-04 Medlm Uver Ieslors DletflRIS 100 1
Dieldrn (a) 5.0E-05 Meci.m Uver Ieslors DletflRIS 100 1
Enc:bsuIfan II (a,g) 6.0E-03 Deaeased -iItt gan; klctley toxicity; anuysm; DletfHEAST 100 NA
Enc:bsuIfan SLlfate NA NA/lRIS,t-EAST
EndrIn (a) 3.0E-04 Meci.m Uver Ieslors; CNS ccrMislors DletflRIS 100 1
EndrIn aldehyde NA NA/lRIS,t-EAST
EndrIn ketone NA NA/lRIS.t-EAST
HeptacHor (a) 5.0E-04 Law Increased Ilver_iItt DletflRIS 300 1
HeptacHor epcxIda (a) 1.3E-05 Law Increased relatlve liver -iItt DletflRIS 1000 1
HexacHord:lauene (a) 6.0E-04 Meci..m Uver lDclcl1y DletflRIS 100 1
Melhoxyct-lor, p.p' - (a) 5.0E-03 Law Utter loss GavagellRIS 1000 1
Aroclor-1242 NA NA/lR IS,t-EAST
Aroclor-l254 NA NA/lRIS,t-EAST
Aroclor-l260 NA NA/lR IS,t-EAST

INORGANICS
Almhm NA NA/lRIS,t-EAST
Ar-tincny (a) 4.0E-04 Law Deaeased 1crgevI1y, blood gLCOSe, and ct1olesterol Water/iRIS 1000 1
Arseric (a) 3.0E-04 Meci..m Hyperpigner1ation, keralDsis, possible vascular effects Water/iRIS 3 1
BariLm 1.0E-04 Fetctoxfclty t-EAST 1000 1
BarylllLm (a) 5.0E-03 Law Ncr1e observed Water/iRIS 100 1
CadTiLm(h) 5.0E-04 Higl Prctehlla DletflRIS 10 1
O'Yerni.m III (a) 1.0E+OO Law Ncr1e observed DletflRIS 100 10
O'Yerni.m VI (a) 5.0E-03 Law No effects reported Water/iRIS 500 1
Cobalt NA NA/lRIS,t-EAST
Copper NA NA/lRIS,t-EAST
Cyaride (a) 2.0E-02 MedILm Welg,t loss, thyroid effects DletfIRIS' 100 5
Lead NA NA/lRIS,t-EAST
Marganese ro 1.1E-04 Meci..m RespralDry S)'rTliDrrB, psyd'lormtor ds1lJOO"lces O~tJIRIS 3ixl 3
Mera..ry (D B.6E-OS Nel.rolDclcly O~tJHEAST 30 NA
Nickel (a,k) 2.0E-02 MedILm Red.Jced body and org<n -Iltts DletflRIS 300 1
SeISlILm 5.0E-03 Higl Clncal selSlOSis, CNS abnormalities DletflRIS 3 1
Silver (a) 5.0E-03 Law Dermal effects I.V./IRIS 3 1
ThaIlILm (a,O B.OE-05 Law Increased SGOT and LOH levels GawgellRIS 3000 1
VanadiLm(a) 7.0E-03 Nore observed Wal:er,tiEAST 100 NA
ZInC (a) 3.0E-01 Anerria DletflRIS 3 1

IRIS =U.S. EPA, 1993 (or most recEnt file), htegal:ed Risk rtamaron System VR IS) Database
t-EAST =U.S. EPA (ECAD), 1993, Health Effects Assessmert SLnmary Tables (t-EAS1): Arn.Ja1 LPdate

, t-EAST92 = U.S. EPA (ECAO), 1992, Health Effects AssessTe-t SuTrrary Tables tiEAS1): ArrI.JS l.PdaI:e. Used per verbal ~dance from EPA Region I.
NA = Toxfcityvalle not available

(a) Oral toxfcity valJe (based on systerric effects) esslg-ed to Irtlalal:lon.
(b) Valle derived from RfC ci 1E+00 rngkn3.
(c) Valle derived from RfC ci 4E-3rngkn3.
(d) Valle derived from RfC ci 4E-01 rngkn3.
(e) Value derived frern RIC ci BE-l fT19'rrG.
(f) Valle for 'cHordane' (CAS No. 57-74-!I)
(g) ValJe for 'endosUfa1" (CAS No. 115-29-7)
(h) OrallDclcily value for water i1gest!en (based on systEmic effects) essigled to H1alatlon
(I) Valle derived from RfC ci 4E-04 fT19'rrG.
(j) Value derived frern RIC ci 3E-'4rngkn3.
(k) Toxfcityvalle for rickel (soUlle salts)
(I) ThalIILm carbonate; selection based on pH of soils at NCBC DavisvIlle



A TABlE 2-7
SUMMARY OF TOXICITY VJll..L£W.sSOCIATED WITH NONCAACINOGENIC SUBCHRONIC EFFECTS: INHAlATION

.~ i NCBC DAVISVILLE - SITE 09

:JFD ONHPUTION) CONFIDENCE CRITICAl RFD BASIS/ LNCERTAJ:V
CONSTrTUENT trrDA<a. clavl LEVa (a) EFFECT SOLACE FACTOR

VOLATILES
Acetone (e) 1.0E+OO IncrBased liwr llld kid1ey weig,t GavageIHEAST 100
Benzene NA NAlHEAST
Bliarcne, 2- (d) 2.9E-01 : Decreased bi1h -iItt !-EAST 3000
Carb:Jn disUfide 2.9E-03 Gestatian'fatal develqrnert !-EAST
ChIard:lInzene (e) 5.0E-03 ' Kich!y ll1d liwr effects !-EAST 10000
ChIactarm (e) 1.0E-02 LIver Iesiars CapsUelHEAST 1000
D1cHaraelhane, 1,2- NA NAlHEAST
DIchiaraethene, 1,2- (c) 9.0E-03 LIver Iesiars Water,t-lEAST 1000
DicHarcprqJal1ll, 1,2- ~ 3.7E-03 Nasal rrucasa twerp/asia !-EAST 100
Ett-r;benzene (e) 2.9E-01 Develqrnertal tcxlclty IRIS 300
Telrachlaraelhlne,l,1,2,2- NA NAlHEAST
lrelrachlarae1hene (e) 1.0E-01 HepalDtaxlcity GavageIHEAST 100
Toluene (e) 1.1E-01 CNS effects IRIS 300
~;imlaraethane, 1,1,1- NA NAlHEAST

rimlaraethene NA NAlHEAST
V'ny1 maDe NA NAlHEAST
Xylene (lDtaO NA NAlHEAST

SEMIVQATILES
Iv;es Iaphhet II! (e) 6.0E-01 HepalDtaxlcity GavageIHEAST 300
AcerlapI"tt¥ene NA NAlHEAST
Ar1tYacene (e) 3.0E+OO None observed GavageIHEAST 300
Benzalc acid (e) 4.0E+OO None observed DietIHEAST 1
Benzalriazale NA NAlHEAST
Benzalrlazale, cHarnted NA NAlHEAST
Benza(a)ar1ITacEne NA NAlHEAST
Benza (a)p)fene NA NAlHEAST
Benza (b)fuarS1thene NA NAlHEAST
Benza(e)p)fene NA NAlHEAST
Benza (gh,Qperytene NA NAlHEAiiT
Benza~!nthene NA NAlHEAST
Bis(2-cHaraethj1)e1l1er NA NAlHEAST
Bis(2-cHaaisoprapyl)ether (e) 4.0E-02 Decreased herrrglabln D1etIHEAST 1000
Bis(2-el:hyhexyf)p,thalate NA NAlHEAST
~Iate(e) 2.0E+OO Alered liver welg,t D1etIHEAST 100
Carbazole NA NAlHEAST
0YyS81B NA NAlHEAST
Caanene NA NAlHEAST
Dibenzcfuan NA NAlHEAST
Dibenz(a,h)ar1ITacEne NA. NA/HEAST
D1cHarctJenzene, 1,2- NA NA/HEAST
DicHarctJenzene, 1,4- (g) 2.2E-01 LIver !-EAST 100
Diethyl phhalate (e) 6.0E+OO Decreased body ll1d aga1 welgis D1etIHEAST 100
D1rrethylp,enal, 2,4- (c) 2.0E-01 NeMlLS systlJT1 effects; blood aiteratlcns GavageIHEAST 300
D1-n-b.rtyi phhalate (e) 1.0E+OO Increased mortality DietIHEAST 100
FLorar1hene (e) 4.0E-01 KIct1ey, liwr, ll1d blood effects GavageIHEAST 300
FLorene (c) 4.0E-01 Decreased erytfTac~e ca.r1s GavageIHEAST 300
Indena(1 ,2,3 -cd)pyrene NA NAlHEAST
Melh)inap,!haIene, 2- NA NAlHEAST,
Melhytphlnal, 2- (e) 5.0E-01 Neuotcxlcly; decreased -iItt gah GavageIHEAST 100
Melhytphlnal, 4- (e) 5.0E-02 Maternal deah; rBSprliDry ds1rass GavageIHEAST 100
Naphhalene (e) 4.0E-02 Decreased body -iItt gah ~elHEAST92 10000
Nilraphercl. 4- NA NAlHEAST
Perylene NA NAlHEAST
Phens1threne NA NAlHEAST
Pharol (e) 6.0E-01 RedJced fetal body weiltt GavageIHEAST 100
Pyrena (c) 3.0E-01 Renal effects GavageIHEAST 300
TCOO 2378- NA NAlHEAST



TABLE 2-7 (ccrt)
SUMMARY OF TOXICITY VALLES ASSOCIATED WITH NOI'l::ARCINOGENIC SUBCHRONIC EFFECTS: INHALATlON

I'l::BC DAVISVILLE - SITE 09

flFO ~NHPU\TION) CONFIDENCE CRITICAL. RFO BASIS! LNCERTAINTY
CONSTfTUENT ftTcAca-davl LEVa la' EFFECT SOLRCE FACTOR Ib'

i

PESTICIDES " PCBs
,

Aldrh (c) 3.0E-OS lJver lesicrB DletIHEAST 1000
BHC, a1pha- , NA NAlHEAST
BHC, beta- NA NAlHEAST
BHC, garrna- (c) 3.0E-03 lJver B"ld kichly lDxlcity DletIHEAST 100
Q-jordana, a\:Jha- (c,hl B.OE-OS lJver htPer1rcphy DletIHEAST 1000
Q-jordana, gamna- 0"1) B.OE-OS lJver htPer1rcphy DletIHEAST 1000
DOD,4,4- NA NAlHEAST
DDE,4,4- NA NAlHEAST
DDT,4,4- (C) 5.0E-04 lJver lesicrB DletIHEAST 100
Dieldrh (c) 5.0E-05 lJver lesicrB DletIHEAST 100
EncbsUfan II (c,O B.OE-03 Decreased _Igt gah; kkt1ey toxicity; lrlB.I}'SITIl DletIHEAST 100
Enc:bsuIfan sUfate NA NAlHEAST
Endrln (c) 3.0E-04 lJver lesicrB; CNS corM.JsicrB DletIHEAST 100
Endrin aldehyde NA NAlHEAST
EndrIn ketone NA NAlHEAST
Heptachlor (c) 5.0E-04 Increased Ilver_1gt DletIHEAST 300
HeplacHor epadde (c) 1.3E-OS Increased rel~ liver _Igt DletIHEAST 1000
HexacHorcbB"lZenB NA NAlHEAST
Melhoxyclior, PI" - (c) 5.0E-03 Utter loss GavageIHEAST 1000
Aroclcr-1242 NA NAlHEAST
Areeler-1254 NA NAlHEAST
Arocler-1260 NA NAlHEAST

INORGANICS
Al..mhJm . NA NAlHEAST
Arti'ncr1y (c) 4.0E-04 Increased mcrtllilty; altered blood cTemslry WlterkfEAST 1000
Arseric (c) 3.0E-04 Kerltosls B"ld hyperplgrrer1atlon WlterkfEAST 3
Bariun 1.0E-03 Fetotaidcity HEAST 100
Barylli.sn (c) 5.0E-03 None observed WaterkfEAST 100
CadTiLrn (j) 5.0E-04 Prci:ei'ula DletflRIS 10
O'Yomlm III (c) 1.0E+OO None observed DletIHEAST 1000
O'Yomlm VI (c) 2.0E-02 None observed WaterkfEAST 100
Cobalt NA NAlHEAST
Copper NA NAlHEAST
Cyaride (c) 2.0E-02 Weigu loss, lhyrold effects, myelh degeneratien DletIHEAST 500
Lead NA NAlHEAST
Marg<n!Sll 0<) 1.1E-04 Resprltory effecls, p!¥:hcmci:or dis1ub<rces HEAST 900
MerCLIY (0 B.BE-OS NeL.rotaxlcty PCCLplltlonallHEA 30
Nickel (c,m) 2.0E-02 Decreased body B"ld organ weigts DletIHEAST 300
Seleni.sn (c) 5.0E-03 CIHcsI selenosis DletIHEAST 3
Silver (c) 5.0E-03 Dermal effects I.V.II-EAST 3
Thalilm (c,n) B.OE.,.04 Increased SGOT B"ld LDH levels GawgeIHEAST 300

~(C) 7.0E-03 None observed WaterkfEAST 100
3.0E-01 AnerTia D1etIHEAST 3

HEAST =U.S. EPA (ECAD), 1993, Health Effects Assessmert Surrnary Tables (HEAS1): Arn.Ja1 LPdate
HEAST92 = U.S. EPA (ECAO). 1992, Health Effects Assessnert SLmTBry Tables ~EAS1): ArruaIlJpdlte. Used per verbal g...idance from EPA Region I.
NA = Toxicityww nci: available .

(a) Ccnfidence level not specified h HEAST
(b) Modifylrg factor nci: specified h HEAST
(c) Oral toxicityww (based en systS'Tl1c effects) assigned to hhalatlon
(d) Vaw derived from FlC c:i 1E+0 rf19\'n3.
(e) &bcharic FIe nci: available; clTenlc wUe used
~ Vaw derived from RfC c:i 1.3E-21'TlQkn3.
(g) Vaw derived from FlC c:i BE-1 rf19\'n3.
0"1) Vaw for 'cHordane" ~AS No. 57-74-9)
(0 VaLe for "endos.Jfar1' (CAS No. 115-29-7)
CD SLbcITaric toxicity wUes nci: available; oral toxicity ww for clTaric water hgestIon (based on systerTic effects) assIg1ed to ITlalltian.
0<) VaLe derived from R'C c:i 4E-4 rf19\'n3.
(0 Vaw derived from R'C c:i 3E- 4 rf19\'n3.
~ Toxicity wlle for nickel soUJle sSts
(n) Thalli.sn carbonate; selection based On pH c:i solis It I'l::BC Davisville



TABLE 2-8
SUMMARY OF EXPOSURE PARAMETER VALUES

NCBC DAVISVILLE

PARAMETER
VALUE OR
RANGE

VALUE
USEDIN
PHASEI

VALUE
USEDIN
PHASE II RATIONALE FOR PHASE II VALUE REFERENCE

Global variables:
Body Weight (kg)
- Chlld/youth (RecreationaQ
- Adult (Construction; Shellflshlng)

Exposure Duration (yr)
- Construction
- Recreational
- Shellflshlng

A veraglng Time (d)
- Cancer risks
- Noncancer risks

Construction.
Recreational
Shellflshlng

Relative Absorption Factors (--)
-'Ingestion of soli and shellfish

VOCs
PAHs
PCBs

Pesticides
Inorganics

Lead

- Dermal contact with soli
Cadmium

PCBs
TCDD

13.1-61.2 NA 33.9
67.2-74.5 70 70

0-52 30 1
0-18 NA 16
0-52 NA 30

NA 25,550 25,550

365-25,550 10,950 365
365-25,550 NA 5,840
365-25,550 10,950 10,950

1 1
1 1
0.3 0.3
0.3 or 1 0.3 or 1
1 1
0.5 or 0.3 0.5 or 0.3

0.5 0.01
0.05 0.06
NA 0.04

Value based on average of males and females between 2-18 yrs
Value based on average of males and females between 18-65 yrs

Time spent doing construction, excavation, or utility work.
Time period over wh Ich children & youths likely to spend time at parks
National upper-bound (90th percentile) time at one residence

Value based upon 70 year life expectancy.

Value based upon exposure duration.
Value based upon exposure duration.
Value based upon exposure duration.

For chemicals with high and low soli sorption, repsectlvely

For children and youths/adults, respectively

Fraction absorbed; unadJusted since oral RfDs are based on absorbed dose
Fraction absorbed; unadJusted since oral absorption >90% (ATSDR, 1989)
Fraction absorbed; adjusted assuming 75% oral absorption as cited In HEAST

EPA 1990a
EPA 1989a

EPA 1991a

EPA 1989a

EPA, 1989b
EPA,1989b
EPA,1989b
EPA, 1989b
EPA, 1989b
EPA,1989b

EPA, 1992c
EPA,1992C
EPA,1992c

- Inhalation of dust, volatilized constituents or Ingestion
of ground water .

Adherence Factor for Solt (mg/cm2) 0-2.77
Fraction of Exposed SUrface Area that contacts 5011 0-1

Chemical Concentration Justlncatlon:
Surface and SUbsurface Solis; Ground Water;

SUrface Water: Shelfflsh'

0.5
0.5

0.5
0.5

For all chemicals

• Based upon Region I review of soli adherence to hands.

The geometric mean and maximum concentrations used In estimating
exoosure were calculated uslna the methods described orevlouslv

EPA, 1989b

EPA,1989b
EPA,1989b



TABLE 2-8 (cont.)
SUMMARY OF EXPOSURE PARAMETER VALUES

NCBC DAVISVILLE

VALUE VALUE
VALUE OR USEDIN USEDIN

PARAMETER RANGE PHA'SEI PHASE II RATIONALE FOR PHASE II VALUE REFERENCE

Construction Scenario (Future)
Exposure Time (hr/d) 0-24 -- 8 Based upon an eight hour work day.
Exposure Frequency (Qlyr) 0-365 10 250 Number of days spent doing construction, excavation, or utility work
Ingestion of Constituents. In Solis

Ingestion Rate (mg/d) 0-480 100 480 Based upon extensive contact with the soil. EPA 1991a
Dermal Contact wHh Constnuents In Solis

Skin Surface Area (cm2) 0-18,150 2,000 4,000 Based on Increased exposure relative to normal reSidential/recreational activities EPA 1989b
Inhalation ofAirborne ConstHuents

Ambient Dust Concentration (kg/m3) variable -- site-specific Based on fugitive dust model EPA 1988
Concentration of Volatiles In Air (mg/m3) variable -- constltuen t -specific Based on fiux/amblent air model EPA 1991b, 1992g

1993e
Inhalation Rate (m3lhrl 0.5-3,9 -- 2.5 Based UDon moderate exertion. EPA 1991a

Recreational Scenario (Future)
Exposure Frequency (Qlyr) 0-365 NA 72 or 20 (a) 72 days assumes 2 d/Wk, 4 wklmo during sprng, sum mer, and fall;
Ingestion of Constnuents In Solis 20 days assumes 2 d/Wk during 10 wks of summer

Ingestion Rate (mg/d) 0-480 NA 125 Assumes 200 mg/d for 2-6 yrs and 100 mg/d for 6-18 yrs EPA 1991a
Dermal Contact wHh Constnu,ents In Solis

Skin Surface Area (cm2) 0-1798 NA 1,420 Assumes 25% exposed for 2-6 yrs and 10% exposed for 6-18 yrs EPA 1990a, 1992c
Dermal Contact with Constnuents In Ground Water

Skin Surface Area (cm2) 0-12,000 NA 12,000 Based on 100% surtace area exposed while showering EPA 1992c
Exposure Time (hr/d) 0-24 NA 0.16 Assumes 10 minute showing time EPA 1992c

InhalatIon of Volatile Constnuents In Ground Water -

Concentration of Volatiles In Air (mg/m3) variable -- constituent-specific Based on Idea! gas law
Exposure Time (hr/d) 0-24 NA 0.16 Assumes 10 minute showing time EPA 1992c

Ingestion of Constftuents In Surface Water
Ingestion Rate (ml/hr), variable NA 50 Based on reasonabie estimate of water Intake while swim mlng EPA 1989a
Exposure Time (hr/d) 0.5-1.0 NA 0.5 Mean estimate for someone who swims recreatlonally EPA 1992c

Dermal Contact wHh Constnuents In SUrface Water
Skin Surface Area (cm2) 0-12,000 NA 12,000 Assume person Is entirely Immersed 'during swimming EPA 1992c
Exoosure Time (hr/dl 0.5-1.0 NA 0.5 Mean estimate for someone who swims recreatlonallv EPA 1992c

SheUnshlng Scenario (Current/Future) .
Exposure Frequency (Qlyr) 0-365 NA 350 Assumes two weeks of vacation EPA 1991 a
Ingestion of ConstHuents In Clams

Ingestion Rate (mg/d) NA -- 1200 Based on 150,000 mg seafood per serving 2.9 servings of clams per year (b) NBP, n.d.
Alternative Ingestion Rate (mg/d) NA -- 442 Mean value for clams EPA 1990a

Ingestion of Constnuents In Mussels
Ingestion Rate (mg/d) NA -- 1200 Based on 150,000 mg seafood per serving 2.9 servings of clams per year (b) NBP, n.d.
Alternative Ingestion Rate (mg/d) NA -- 13 Mean value for other shellfish (c) EPA 1990a

Ingestion of Constnuents In Oysters
Ingestion Rate (mg/d) NA -- 1200 Based on 150,000 mg seafood per serving 2.9 servings of clams per year (b) NBP, n.d.
Alternative Ingestion Rate (mg/d) NA -- 291 Mean value for oysters EPA 1990a

FracUon from Locations Near SHe 09 0-1 -- 1 Maximum estimate BPJ
NA = Not applicable; this scenario or constituent not evaluated In the Phase I RA
(a) Exposure frequency of 72 days used for Ingestion of and dermal contact with chemicals In soli; exposure frequency of 20 days used for dermal contact with and Inhalation of volatiles from ground water; and

Ingestion of and dermal contact with surface water. .
(b) Ingestion rates for mussels and oysters not provided In Narragansett Bay Project (NBP) (n.d.).

'(c) Ingestion rate for mussels not prOVided In EPA (1990a).

.;



TABLE 2-9
CHEMICAL, PHYSICAL, AND ENVIRONMENTAL FATE PARAMETERS

NCBC DAVlSVlill - SITE 09

RelatIVe Dermal
Molecular Ref, Molecular Ref. ReI. Henry's Law Ref. Dlrruslvlty In Absorptlo n Factors (RAF s) Permability

Constltuent Formula Note Weight Note Koc Note Constant Note AIr (Da) (11) ,oral (7) Dermal (8) Co nstant t<p) (8)
(g/moll (--l (atm*m3/moll . (cm2/sj . (--i (--i (cmth~

INORGANICS
Aluminum AI 1 26.89 1 NA 4 NA 4 NA 1 NA 1.0E-03
Antimony Sb 4 12.75 4 NA 4 NA 4 NA 1 NA 1.0E-03

Arsenic As 4 74.92 4 NA 4 NA 4 NA 1 NA 1.0E-03
Barium sa 4 137.33 '4 NA 4 NA 4 NA 1 NA' 1.0E-03
Berylfium Be 4 9.01 4 NA 4 NA 4 NA 1 NA 1.0E-03

Cadmium Cd 4 112.41 4 NA 4 NA 4 NA 1 0.01 1.0E-03
. Chromium III Crill 4 52.00 4 NA 4 NA 4 NA 1 NA 1.0E-03

Chromium VI CrVl 4 52.00 4 NA 4 NA 4 NA 1 NA 1.0E-03
CotElt Co 4 58.93 4 NA 4 NA 4 NA 1 NA 4.0E-04

Copper Cu 4 63.55 4 NA 4 NA 4 NA , 1 NA 1.0E-03

Cyanide Cn 4 26.02 4 NA 4 NA 4 NA 1 NA 1.0E-03
Lead Pb 4 207.20 4 NA 4 NA 4 NA 0.3 NA 4.0E-06
Manganese Mn 1 54,94 1 NA 4 NA 4 NA 1 NA 1.0E-03

. Mercury Hg 4 200.59 4 NA 4 1. 1E-02 4 NA 1 NA 3.0E-03

Nickel Ni 4 58,69 4 NA 4 NA 4 NA 1 NA 1.0E-04

Selenium Sa 1 78.96 1 NA 4 NA 4 NA 1 NA 1.0E-03
Sliver Ag 4 107.87 4 NA 4 NA 4 NA 1 NA 6.0E-04
Thallium TI 1 204.38 1 NA 4 NA 4 NA 1 NA 1.0E-03
Vanadium V 1 50.94 1 NA 4 NA 4 NA 1 NA 1.0E-03

Zinc Zn 4 65.38 4 NA 4 NA 4 NA 1 NA 6.0E-04

,
VOLATILES

Acetone C3~O 4 58.08 4 3.7E-01 3 4.3E-05 4 1.0E-01 1 NA 5.7E-04

Benzene C6H6 4 78.11 4 8.1E+01 3 5.6E-03 4 8.7E-02 1 NA 2.1E-02
Butanooe, 2- C,HsO 4 72.11 4 1.2E+00 3 4.7E-05 4 8.9E-02 1 NA 1.1E-03
Carbon disulfide C6~ 4 76.13 4 3.0E+02 3 1.9E-02 4 7.4E-02 1 NA 2.4E-02
Chlorobenzene C6Hpi 4 112.56 4 1.9E+02 3 3.9E-03 4 7.7E-02 1 NA 4. 1E-02
Chloroform CHCI3 4 119.38 4 4.4E+01 3 3.4E-03 4 8.8E-02 1 NA 8.9E-03
Dichloroethane, 1,2- CzH,Clz 4 98.96 4 1.6E+01 3 1.2E-03 4 8.9E-02 1 NA 5.3E-03
Dichloroethene, 1,2- (Total) C2HFI2 4. 96.94 4 5.9E+01 3 6.7E-03 4 9.1E-02 1 NA 1.0E-02
"IchlQr0l7llpane, 1,2- C3~C~ 4 112.99 4 3.7E+01 3 2.7E-03 4 8.0E-02 1 NA 1.0E-02
l;thyl bermene CSH10 4 106.17 4 1.8E+02 3 8.0E-03 4 7.1E-02 1 NA 7.4E-02
Telrachloro ethane, 1,1,2,2- CzHzCI. 4 167.85 4 8.2E+01 3 4.6E-04 3 7.3E-02 1 NA 9.0E-03
Tetrachlor~ene C2CI, 4 165.83 4 2.8E+02 3 2.7E-02 4 7.4E-02 1 NA 4.8E-02
Toluene C7Hs 4 92.14 4 1.3E+02 3 5.9E-03 4 7.8E-02 1 NA 4.5E-02
Trichloroethane, 1,1,1- Cz~C~ 3 133,40 3 1.3E+02 3 1.6E-02 3 8.2E-02 1 NA 1.7E-02

Trichloroetllwle C2HO 4 131.39 4 9.9E+01 3 1.2E-02 4 8. 1E-02 1 NA 1.6E-02
VInyl chloride Cz~CI 4 62.50 4 2.5E+00 3 2.8E-02 4 1.1E-01 1 NA 7.3E-03

Xykmes (totaQ CSH10 4 106.17 4 6.4E+02 3 6.7E-03 4 7. 1E-02 1 NA 8.0E-02



TABLE 2-9 (cont)
CHEMICAl.., PHYSICAl.., AND ENVIRONMENTAL FATE PARAMETERS

NCBC DAVISVILLE - SITE 09

Relative Dermal
Molecular Ref. Molecular Ref. Ref. Henry's Law Ref. Diffuswity in Absorption Factors (RAFs) Permability

Constituent Formula Note Weight Note Koc Note Constant Note Air (Oa) (11) Oral (7) Dermal (B) Constant (Kp) (B)
(g/moO (--) (atm*m3/moO (cm2/s) (--) (--) (cm/hr)

SEMIVOLATILES
Acenaphthene C1fllo 4 154.21 4 1.BE+Ol 3 2.4E-04 4 6.0E-02 1 NA 1.3E-Ol
Acenaphthylene C1fls 4 152.20 4 4.8E+03 3 1.lE-04 4 6.1E-02 1 NA 1.8E-Ol
Anthracene CI4H1O 4 17B.23 4 2.0E+04 3 B.6E-05 4 5.8E-02 1 NA 2.2E-Ol
Benzoic acid C~60Z 4 122.12 3 1.8E+02 3 7.0E-08 3 NA 1 NA 7.3E-03
Benzotriazole CJi~3 1 119.12 1 NR (9)· NR (9) NR (9) 1 NR (9) NR (9)
Benzotriazole, ~hlorinated NA 1 NA 1 NR (9) NR (9) NR (9) 1 NR (9) NR (9)
Benzo(a)anthracene C1aH12 4 22B.29 4 1.4E+06 3 6.6E-07 4 NA 1 NA 8.1E+00
~Benzo(a)pyrene CZoH12 4 252.32 4 1.2E+06 3 4.9E-07 4 NA 1 NA 1.2E+00
Benzo(b{k)f1uoranthene (5) CzoHl2 4 252.32 4 5.5E+05 3 1.2E-05 4 NA 1 NA 1.2E+00
Benzo(e)pyrene CzoHl2 4 252.32 4 NR (9) NR (9) NR (9) 1 NR (9) NR (9)
Benzo(ghi)perylene CZfl12 3 276.34 3 7.BE+06 3 1.4E-07 3 NA 1 NA 4.4E+00
Bis(2-chloroethyoether C4HsCIzO 3 143.01 3 1.4E+Ol 3 1.3E-05 3 7.1E-02 1 NA 2.1E-03
Bis (2-chloroisopropYOether CJiI2C~O 3 171.07 3 6.2E+Ol 3 1.lE-04 3 6.2E-02 1 NA 1.2E-02
Bis (2 -ethylheXYOphthalate CZ4H3S04 4 390.54 4 1.0E+05 3 3.0E-07 4 NA 1 NA 3.3E-02
Butyl benzyl phthalate CI~ZOO4 4. 312.40 4 2.1E+02 3 1.3E-06 4 NA 1 NA 5.8E-02
Carbazole C1fl9N 1 167.20 1 NA 4 NA 4 NA 1 NA NA
Chrysene C1aH12 4 22B.29 4 ·2.5E+05 3 1.lE-06 4 NA 1 NA 8.1E-Ol
Coronene Cz4H12 10 300.36 10 NR (9) NR (9) NR (9) 1 NR (9) NR (9)
Dibenzofuran C1flsO 4 .16B.19 4 1.0E+04 3 NA 4 NA 1 NA 1.5E-01
Dibenzo(a,h)anthracene Czfl14 3 27B.36 3 1.7E+06 3 7.3E-09 3 NA 1 NA 2.7E+00
Dichlorobenzene, 1,2- CJi4CIZ 3 147.00 3 6.6E+02 3 2.4E-03 3 7.1E-02 1 NA 6.1E-02
Dichlorobenzene, 1,4- CJi4CIZ ,3 147.00 3 1.6E+02 3 4.5E-03 3 7.1E-02 1 NA 6.2E-02
Diethyl phthalate C1fl1404 3 222.24 3 6.9E+Ol 3 8.5E-07 3 NA 1 NA 4.BE-03
Dimethylphenol, 2,4- CaHIOO 4 122.17 4 1.2E+02 3 ·6.6E-06 4 NA 1 NA 1.5E-02
Di-n-butyl phthalate C1JiZZ04 3 27B.35 3 ·1.4E+03 3 6.3E-05 3 NA 1 NA 3.3E:"'02
Fluoranthene C1JilO 4 202.26 4 4.2E+04 3 6.5E-06 4 NA 1 NA 3.6E-Ol
Fluorene C13H1O 4 166.22 4 5.0E+03 3 1.2E-04 4 5.8E-02 1 NA 1.7E-01
Indeno(l,2,3-cd)pyrene Czfl12 4 276.34 4 3.1E+07 3 7.0E-08 4 NA 1 NA 1.9E+00
Methylnaphthalene, 2- Cl1H1O 4 142.20 4 8.0E+03 3 5.0E-04 4 6.4E-02 1 NA 3.7E-05
Methylpheno~2- C~sO 4 10B.14 4 2.2E+Ol 3 8.4E-07 4 NA 1 NA 1.0E-02
Methylpheno~4- CaHlOO 4 10B.14 4 4.9E+Ol 3 3.9E-07 4 NA 1 NA 1.0E-02
Naphthalene C10Hs 4 12B.17 4 1~6E+03 3 4.8E-04 4 6.8E-02 1 NA .6.9E-02
Nitrophenol,4- CJi~N03 3 139.11 3 3.7E+Ol 3 3.5E-06 3 NA 1 NA 6.1E-03
Perylene CZoHIZ 1 252.3 1 NR (9) NR (9) NR (9) 1 NR (9) NR (9)
Phenanthrene CI4H1O 4 17B.23 4 2.2E+04 3 3.9E-05 4 5.BE-02 1 NA 2.7E-Ol
Phenol CJi60 4 94.11 4 2.2E+Ol 3 1.3E-06 4 NA 1 NA 5.5E-03
Pyrene C1JilO 4 202.26 4 7.3E+04 3 5.1E-06 4 NA 1 NA 5.3E-Ol
TCDD, 2,3,7,B- C1fl4CI40Z 3 321.9B 3 4.6E+06 3 5.4E-23 3 NA 1 0.04 1.4E+00

Co



TABLE 2-9 (cont.)
CHEMICAl.., PHYSICAl.., AND ENVIRONMENTAL FATE PARAMETERS

NCBC DAVISVILLE - SITE 09

Relative Dermal
Molecular Ref. Molecular Ref. Ref. Henry's Law Ref. Diffus;"ity in Absorption Factors (RAFs) Permability

Constituent Formula Note Weight Note Koc Note Constant Note Air(Da) (11) Oral (7) Dermal (8) Constant (Kp) (8)
(g/moQ (--) (alm*m3/mol) (cm2/s) (--) (--) (cm/hr)

PESnCIDES/PCBs
Aldrin C1l'aCI6 4 364.91 4 4.1E+02 3 5.0E-04 4 NA 1 NA 1.6E-03
BHC, alppa- C~6C16 4 290.83 4 1.9E+03 3 5.3E-06 4 NA 1 NA 1.4E-02
BHC, beta- C~6C16 4 290.83 4 2.9E+03 3' 2.3E-07 4 NA 1 NA 1.6E-02
BHC, gamma- C~6C16 4 290.83 4 NR (9) NR (9) NR (9) 1 NR(9) NR (9)
Chlordane, alpha ' CJ(f16Cla 4 409.80 '4 3.3E+05 3 4.8E-05 4 NA 0.3 NA 5.2E-02
Chlordane, gamma- C1J"l6Cla 4 409.80 4 6.5E+05 3 NA 3 NA 0.3 NA 4.6E-02
ODD. 4,4'- C14HIOCI. 4 320.05 4 4.4E+04 3 2.2E-05 4 NA 0.3 NA 2.8E-01
ODE, 4,4'- ' C14HaCI. 4 319.03 4 6.2E+05 3 2.3E-05 4 NA 0.3 NA 2.4E-01
DDT,4,4'- C1.HgCIS 4 354.49 4 4.6E+05 3 3.9E-05 4 NA 0.3 NA 4.3E-01
Dieldrin C1l'aCI60 ' 4 380.91 4 2.4E+04 3 5.9E-05 4 NA 0.3 NA 1.6E-02
Endosulfan II CgH6CI603S 3 406.92 3 3.4E+03 3 1.9E-05 3 NA 1 NA 2.3E-03
Endosulfan sulfate CgH6C160.S 3 422.92 3 2.3E+03 3 NA 3 NA 1 NA 2.0E-03
Endrin C1l'aCI60 4 380.92 4 8.3E+03 3 4.0E-07 4 NA 0.3 NA 1.6E-02
Endrin aldehyde C1l'aCI60 3 380.92 3 2.7E+04 3 3.9E-07 3 NA 0.3 NA 8.6E-02
Endrin ketone (6) C1l'aCI60 4 380.92 4 8.3E+03 3 4.0E-07 4 NA 0.3 NA 1.6E-02
Heptachlor C1J"lsC17 4 373.32 4 2.2E+04 3 1.5E-03 4 NA 0.3 NA 1.9E-02
Heptachlor epoxide C1J"lsCI7O 4 389.32 4 2.1E+04 3 3.2E-05 4 NA 0.3 NA 3.2E-03
Hexachlorobenzene C6CI6 4 284.78 4 NR (9) NR (9) NR (9) 0.3 NR (9) NR (9)
Methoxychlor, p,p'- CI~IlCI302 3 345.66 3 8.4E+04 3 NA 3 NA 0.3 NA 2.5E-02
Aroclor-1242 NA 3 261.00 3 NR (9) NR (9) NR (9) 0.3 NR (9) NR (9)
Aroclor-1254 NA 3 327.00 3 NR (9) NR (9) NR (9) 0.3 NR (9) NR (9)
Arodor -1260 NA 3 370.00 3 2.6E+06 3' 7.1E-03 3 NA 0.3 0.06 7.1E-01

(1) Budavari et al (1990)
(2) Howard (1991)
(3) Montgomery and Welkum (1990)
(4) EPA (19921)
(5) ValuE16 for benzo(b)f1uorathene

used
(6) Values .. endrin used'
(7) EPA (1989b)
(8) EPA (1992c)
(9) Not njtEMlnt; identified as a COC

only in shellfish
(10) Lewis (1992)

(11) Where Da = [1 E-03 x TJ.7l x «MWa + MWc) / (MWa x MWc»O.l)/ [P x (Va°.33 + Vc°.33)2) from Eq. 17-12 in Lyman et aL (1990);
shown only for volatile COCs with MW < 200 g/mol and Henry's Law constant > 1E-05atm*m3/mol

Da = Diffus;"ity in air CS cm/s
T = Temperature 293 OK
MAa = Molecular weight of air 29 g/mol
MWc = Molecular weight of chemical CS g/mol
P =Pressure 1 alm
Va = Molarvolume of air 20 cm3/mol
Vc = Molar volume of chemical CS cm3/mol; estimated using Table 17-4 in Lyman et aL (1990)
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TAELE3-1
DATA CCLLECTION FOR PHASE I AND II INVESTIGATIONS

r-.cSC DAVISVILLE - SITE rn

,
Number of Samples

Phase I Phase II Phase III Total

SLJiace Soli 18 • 23(3) NA 41 (3)
« =2 feet) (a)

SubsLJiac:e Soli 9 10 NA 19
(>2-10 feet) (b)

Gourd WatEr (c) 8 19 (1) NA 27 (1)

SLJiace water (d) 0 4 NA 4

Clam (e) 9 18 1 28
I

Mussel (f) 2 18 0 20

Oyster 3 0 0 3

Other (g,h) 8 4 NA 12

(#) = Number of duplicate samples collected
NA = Not~IIc:able

(a) Phase I sLJiace soli samples collected at depths of 0-.5 and 0-2 feet belCM' g-ade.
Phase II sLJiac:e soil samples collected at depths of 0-1, 0.5-1 ,and 0-2 feet belCM' g-ade.

(b) SubsLJiace soli samples collected dCM'n to a depth ri 46 feet:
Only samples collected from 0-10 feet a-e Included In the quantltatlve risk assessment

(c) Unfiltered
(d) Collected from the Allen Hart:xr cralnage system nea- the Allen Hart:xr landfill
(e) Hard-shell and soft shell clams
(I) Deployed blue mussels
(g) Fall' sediment samples and four aqueous seeps samples coliecteddLrlng Phase I
(h) Four sediment samples taken dLrlng Phase II



TABLE 3-2
5UMMARY 5TATI5TIC5 FOR CON5TITUENT5 ANALYZED FOR PRE5ENCE IN 5URFACE 501L: (0 TO 2 FEET)

NCBC DAVI5VILLE - 51TE 09

Frequency Minimum Maximum Location(s)
Number Times of Detected Detected of Maximum

Constituent of Samples Detected Detection Concentration Concentration Detect
m m

INORGANIC5 • f

Aluminum 41 41 1.00 2.36E+03 3.79E+04 5-09-05-00-5 5.7E+03
Antimony 41 9 0.22 9.70E+00 6.53E+Ol 5-09-02-00-5 1.2E+Ol
Arsenic 41 34 0.83 9.30E-Ol 3.25E+Ol 5-09-02-00-5 2.6E+00
Barium 41 41 1.00 7.10E+00 1.19E+03 5-09-05-00-5 3.6E+Ol
Beryllium 41 32 0.78 2.50E-Ol 7.54E+Ol 5-09-05-00-5 1.lE+00
Cadmium 41 29 0.71 3.10E-02 1.72E+02 09-B2-01 1.7E+00
Calcium 41 36 0.88 2.12E+02 3.28E+04 5-09-05-00-5 1.2E+03
Chromium 41 41 1.00 3.00E+00 9.55E+02 5-09-05-00-5 2.1 E+Ol
Cobalt 41 39 0.95 1.90E+00 4.31 E+02 5-09-05-00-5 9.4E+00
Copper 41 35 0.85 2.70E+00 2.47E+04 5-09-05-00-5 9.6E+Ol
Cyanide 41 4 0.10 5.40E-Ol 1.10E+00 TP-l-00-5 5.8E-Ol
Iron 41 41 1.00 6.06E+03 3.69E+05 5-09-02-00-5 2.0E+04
Lead. 41 41 1.00 3.80E+00 8.71 E+03 5-09-05-00-5 1.1E+02
Magnesium 41 41 1.00 3.73E+02 1.46E+04 5-09-05-00-5 1.6E+03
Manganese 41 41 1.00 2.26E+Ol 2.92E+03 5-09-05-00-5 1.9E+02
Mercury 41 17 0.41 1.10E-Ol 2.80E+00 09-MWll01 2.1E-Ol
Nickel 41 28 0.68 4.70E+00 4.21 E+03 5-09-05-00-5 2.9E+Ol
Potassium 41 21 0.51 2.73E+02 1.96E+03 5-09-05-00-5 5.6E+02
5elenium 39 4 0.10 9.70E-Ol 3.20E+00 5-09-05-00-5 9.4E-Ol
5ilver 41 27 0.66 5.50E-02 3.31E+Ol 5-09-05-00-5 7.5E-Ol
50dium 41 22 0.54 4.56E+Ol 1.07E+04 5-09-03-00-5 3.4E+02
Thallium 41 1 0.02 3.50E-Ol 3.50E-Ol TP-9-00-5 6.7E-Ol *
Vanadium 41 40 0.98 4.50E+00 1.34E+02 5-09-01-00-5 1.8E+Ol
Zinc 41 38 0.93 1.44E+Ol 3.43E+04 5-09-05-00-5 2.8E+02

VOLATILE5
1,1-Dichloroethane 41 0 ND
1,1 - Dichloroethene 41 0 ND
1,1,1-Trichloroethane 41 3 0.07 2.00E-03 4.00E-03 09-5507 7.7E-03 *
1,1,2-Trichloroethane 41 0 ND
1,1,2,2-Tetrachloroethane 41 0 ND
1,2-Dichloroethane 41 0 ND
1,2-Dichloroethene(TotaQ 41 0 ND
1,2-Dichloropropane 41 0 ND
2-Butanone 41 0 ND
2-Hexanone 41 0 ND
4-Methyl-2-pentanone 41 0 ND
Acetone 41 9 0.22 1.10E-02 1.10E-Ol 3-09-01-00-5 1.7E-02
Benzene 41 0 ND
Bromodichloromethane 41 0 ND
Bromoform 41 0 ND
Bromomethane 41 0 ND
Carbon disulfide 41 0 ND
Carbon tetrachloride 41 0 ND
Chlorobenzene 41 0 ND
Chloroethane 41 0 ND
Chloroform 41 7 0.17 1.00E-03 1.60E-02 5-09-03-00-5 6.9E-03
Chloromethane 41 0 ND
Cis-l,3-Dichloropropene 41 0 ND
Dibromochloromethane . 41 0 ND
Ethylbenzene 41 0 ND
Methylene chloride 41 0 ND
5tyrene 41 0 ND
Tetrachloroethene 41 3 0.07 1.00E-03 1.20E-02 09-Bl-0l 7.6E-03
Toluene 41 3 0.07 2.00E-03 3.00E-03 09-MW5-01 4.0E-03 *
Trans-l ,3-Dichloropropene 41 0 ND
Trichloroethene 41 0 ND
Vinyl acetate 18 0 ND
Vinyl chloride 41 0 ND
Xylenes (TotaQ 41 0 ND



. TABLE 3-2 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN SURFACE SOIL (0 TO 2 FEET)

NCBC DAVISVILLE":' SITE 09

Frequency Minimum Maximum Location(s) Geometric
Number Times of Detected Detected of Maximum Mean

Constituent of Samples Detected Detection Concentration Concentration Detect Concentration
(malka) (malka) (maiko)

SEMIVOLATILES
1,2-Dichlorobenzene 40 0 ND -- -- -- --
1,2,4-Trichlorobenzene 40 1 0.03 2.40E-01 2.40E-01 09-MW1101 4.1E-01 *
1,3-Dichlorobenzene 40 0 ND -- -- -- --
1,4-Dichlorobenzene 40 0 ND -- -- -- --
2':'"Chloronaphthalene 40 0 ND -- -- -- --

.2-Chlorophenol 40 0 ND -- -- -- --
2- Methylnaphthalene 41 7 0.17 4.20E-02 4.30E+00 09-B7-01 3.7E-01
2- Methylphenol 40 0 ND -- -- -- --
2-Nitroaniline 40 0 ND -- -- -- --
2-Nitrophenol 40 0 ND -- -- -- --
2,4-Dichlorophenol 40 0 ND -- -- -- --
2,4-Dimethylphenol 40 1 0.03 3.70E-01 3.70E-01 09-B7-01 4.0E-01 *
2,4-Dinitrophenol 40 0 ND -- -- -- --
2,4-Dinitrotoluene 40 0 ND -- -- -- --
2,4,5-Trichlorophenol 40 0 ND -- -- -- --
2,4,6-Trichlorophenol 40 0 ND -- -- -- --
2,6-Dinitrotoluene 40 0 ND -- -- -- --
3-Nitroaniline 40 0 ND -- -- -- --
3,3' - Dichlorobenzidine 40 0 ND -- -- -- --
4-Bromophenyl phenyl ether 40 0 ND -- -- -- --
4-Chloro-3-methylphenol 40 0 ND -- -- -- --
4-Chloroaniline 40 0 ND -- -- -- --
4-Chlorophenyl phenyl ether 40 0 ND -- -- -- --
4-Methylphenol 40 1 0.03 5.70E-01 5.70E-01 09-B7.-01 4.3E-01
4-Nitroaniline 40 0 ND -- -- -- --
4-Nitrophenol 40 0 ND -- -- -- --
4,6-Dinitro-2-methylphenol 40 0 ND -- -- -- --
Acenaphthene 41 24 0.59 3.80E-02 1.40E+01 09-B7-01 3.1E-01
Acenaphthylene 40 5 0.13 3.60E-02 9.10E-01 09-B1.-01 3.8E-01
Anthracene 41 25 0.61 5.10E-02 2.15E+01 09-MW5-01· 4.2E-01
Benzoic acid 18 7 0.39 4.90E-02 8.70E-01 TP-1-00-S 4.7E-01
Benzo(a)anthracene 41 30 0.73 4.40E-02 6.90E+01 09-B7-01 7.8E-01
Benzo(a) pyrene 41 29 0.71 7.10E-02 4.50E+01 09-B7-01 6.9E-01
Benzo(b)f1uoranthene 26 18 0.69 1.20E-01 1.10E+02 09-B7-01 1.4E+00
Benzo(b/k) f1uoranthene 15 13 0.87 4.20E-02 3.80E+00 TP-3-00-S 6.0E-01
Benzo(g,h,Qperylene 41 26 0.63 7.00E":'02 2.90E+01 09..:. MW5-01 4.7E-01
Benzo(k)f1uoranthene 23 16 0.70 1.30E-01 1.10E+02 09-B7-01 1.7E+00
Benzyl alcohol 18 0 ND -- -- -- --
Bis(2-chloroethoxy)methane 40 0 ND -- -- -- --
Bis(2-chloroethyl)ether 40 0 ND -- -- -- --
Bis(2-chloroisopropyl)ether 40 0 ND -- -- -- --
Bis(2-ethylhexyl)phthalate 40 22 0.55 5.60E-02 2.30E+00 09-SS-05 4.2E-01
Butyl benzyl phthalate 40 7 0.18 3.40E-02 3.30E-01 09-B3-01 3.2E-01
Carbazole 23 14 0.61 7.50E-02 1.80E+01 09-B7-01 5.3E-01
Chrysene 41 30 0.73 5.10E-02 6.30E+01 09-B7-01 7.6E-01
Dibenzofuran 41 21 ·0.51 4.00E-02 8.40E+00 09-B7-01 2.1 E",;,01
Dibenzo(a,h)anthracene 40 24 0.60 5.10E-02 6.50E+00 09-B3-01 2.8E-01
Diethyl phthalate 40 1 0.03 6.40E-02 6.40E-02 09-MW11-01 2.3E-01 *
Dimethyl phthalate 40 0 ND -- -- -- --
Di-n-butyl phthalate 40 11 0.28 4.00E-02 5.70E+OO TP-6-00-S 3.6E-01
Di-n-octyl phthalate 40 0 ND -- -- -- --
Fluoranthene 41 30 0.73 4.90E-02 1.40E+02 09-B7-01 1.2E+00
Fluorene 40 23 0.58 3.90E":'02 1.50E+01 09-B7-01 2.5E-01
Hexachlorobenzene 40 0 ND -- -- -- --
Hexachlorobutadiene 40 0 ND -- -- -- --
Hexachlorocyclopentadiene 40 0 ND -- -- -- --

, Hexachloroethane 40 0 ND -- --
~ -- --

Indeno(1,2,3-cd)pyrene 41 28 0.68 7.50E-02 2.35E+01 09-MW5-01 4.6E-01
Isophorone 40 0 ND -- -- -- --
Naphthalene 41 14 0.34 4.10E-02 9.30E+00 09-B7-01 3.2E-01
Nitrobenzene 40 0 ND -- -- -- --
N-Nitroso-di-n-propylamine 40 0 ND -- -- -- --
N- Nitrosodiphenylamine 40 0 ND -- -- -- --
Pentachlorophenol 40 2 0.05 5.20E-02 9.80E-02 09-MW11-01 5.2E-01 *
Phenanthrene 41 29 0.71 5.20E-02 1.30E+02 09-B7-01 1.0E+00
Phenol 40 0 ND -- -- -- --
pyrene 41 ~1 0.76 4.50E-02 1.20E+02 09-B7-01 9.9E-01
2,3,7,8-TCDD 6 5 0.83 2.07E-04 2.28E-04 09-S501 2.1E-04



TABUii 3-2 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN SURFACE SOIL (0 TO 2 FEET)

NCBC DAVISVILLE - SITE 09

Frequency Minimum Maximum Location(s)
Number Times of Detected Detected of Maximum

Constituent of samples Detected Detection Concentration Concentration Detect
m m

PESTICIDES/PCBs
4,4'-DDD 41 15 0.37 8.00E-04 9.50E-02 09-B6-01 1.2E-02
4,4'-DDE 41 16 0.39 2.30E-04 1.60E-02 09-B6-01 1.0E-02
4,4'-DDT 41 12 0.29 4.30E-04 5.95E-02 09-SS05 1.7E-02
Aldrin 40 0 ND
Alpha chlordane 41 11 0.27 7.00E-05 2.80E-02 09-SS01 1.4E-02
Alpha-BHC 41 2 0.05 8.40E-OS 9.80E-OS 09-MW9-01 3.3E-03 *
Beta-BHC 41 3 0.07 1.00E-03 2.10E-02 B-09-01-00-S 6.9E-03
Delta-BHC 41 1 0.02 7.60E-04 7.60E-04 09-B7-01 3.SE-03 *
Dieldrin 41 11 0.27 2.00E-04 S.40E-02 09-B1-01 9.0E-03
Endosulfan I 41 2 0.05 9.00E-03 1.12E-02 09-MW5-01 6.8E-03
Endosulfan II 41 6 0.15 1.70E-04 7.40E-03 09-B7-01 7.4E-03 *
Endosulfan sulfate 41 8 0.20 6.20E-04 3.30E-02 09-B1-01 1.1E-02
Endrin 41 8 0.20 9.80E-05 2.40E-02 09-B7-01 9.3E-03
Endrin aldehyde 23 10 0.43 4.50E-04 1.10E~01 09-B7-01 5.3E-03
Endrin ketone 41 4 0.10 3.00E-04 5.70E-02 09-B7-01 1.2E-02
Gamma chlordane 41 13 0.32 1.90E-04 2.30E-02 09-SS01 1.3E-02
Gamma-BHC (Undane) 40 0 ND
Heptachlor 40 4 0.10 9.10E-05 1.40E-03 09-MW10-01 5.6E-03 *
Heptachlor epoxide 41 7 9.17 4.50E-04 2.90E-02 09-B1-01 6.1E-03
Aroclor-1016 41 0 ND
Aroclor-1221 41 0 ND
Aroclor-1232 41 0 ND
Aroclor-1242 41 0 ND
Aroclor-1248 41 0 ND
Aroclor-1254 41 1 0.02 2.60E+00 2.60E+00 TP-3-00-S 1.4E-01
Aroclor-1260 41 13 0.32 1.70E-02 3.00E+01 09-MW1101 2.0E-01
PoP' - Methoxychlor 41 5 0.12 4.00E-04 6.30E-01 09-B7-01 5.4E-02
Toxaphene 41 0 ND .

ND = Not detected
* = Mean exceeds maximum detected concentration as a result of sample quantitation limits (SOls) reported for this constituent



:rABLE 3-3
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN SUBSURFACE SOIL (2 TO 10 FEET)

NCBC DAVISVILLE - SITE 09

Frequency Minimum Maximum. Location(s) Geometric
Number Times of Detected Detected of Maximum Mean

Constituent of Samples Detected Detection Concentration Concentration Detect Concentration
(mgjkg) (mgjkg) (maiko)

INORGANICS
Aluminum 20 20 1.00 3.06E+03 1.B3E+04 09-MW8-04 6.0E+03
Antimony 20 5 0.25 1.25E+Ol 8.98E+Ol 09-MW8-04 1.3E+Ol
Arsenic 20 20 1.00 8.70E-Ol 1.36E+Ol 09-MW8-04 3.1E+00
Barium 20 20 1.00 5.10E+00· 6.79E+02 TP-3-06-S 5.5E+Ol
Beryllium 20 16 0.80 2.20E-Ol 5.60E+00 09-MW7-02 1.1E+00
Cadmium 20 15 0.75 2.60E-02 5.63E+Ol 09-MW8-04 3.5E+00
Calcium 20 19 0.95 2.01E+02 2.15E+04 09-MW5-04 2.3E+03
Chromium 20 20 1.00 3.40E+00 1.54E+02 09-MW8-04 1.9E+Ol
Cobalt 20 20 1.00 2.50E+00 2.64E+Ol 09-MW7-02 8.9E+00
Copper 20 18 0.90 . 7.40E+00 2.75E+03 TP-8-06-S 1.0E+02
Cyanide 20 0 NO -- -- -- --
Iron 20 20 1.00 6.85E+03 1.56E+05 09-MW8-04 1.7E+04
Lead 20 20 1.00 3.40E+00 2.13E+03 09-B7-04 1.3E+02
Magnesium 20 20 1.00 5.94E+02 5.99E+03 09-B7-04 1.4E+03
Manganese 20 20 1.00 5.82E+Ol 1.27E+03 09-MW8-04 1.9E+02
Mercury 20 11 0.55 1.30E-Ol 1.70E+00 09-MW8-04 2.3E-Ol
Nickel 20 17 0.85 5.90E+00 2.27E+02 09-MW8-04 3.0E+Ol
Potassium 20 11 0.55 1.99E+02 1.62E+03 09-B7-04 5.3E+02
Selenium 19 0 NO -- -- -- --
Silver 20 13 0.65 2.90E-Ol 3.49E+Ol 09-MW8-04 1.5E+00
Sodium 20 8 0.40 4.15E+Ol 2.64E+03 .09-B7-04 3.4E+02
Thallium 20 2 0.10 5.10E-Ol 6.90E-Ol TP-8-06-S 6.0E-Ol
Vanadium 20 20 1.00 4.20E+00 8.23E+02 09-MW8-04 2.3E+Ol
Zinc 20 18 0.90 1.95E+Ol 3.08E+03 09-B7-04 3.3E+02

VOLATILES
1,1 - Dichloroethane 20 0 NO -- -- -- --
1,1-Dichloroethene 20 0 NO -- -- -- --
1,1,1 - Trichloroethane 20 1 0.05 2.ooE-03 2.00E-03 09-MW8-04 7.8E-03 *
1,1,2-Trichloroethane 20 0 NO -- -- -- --
1,1,2,2-Tetrachloroethane 20 0 NO -- -- -- --
1,2-Dichloroethane 20 0 NO -- -- -- --
1,2-Dichloroethene(TotaQ 20 0 NO -- -- -- --
1,2-Dichloropropane 20 0 NO -- -- -- --
2-Butanone 20 2 0.10 6.00E-:-03 1.80E+02 TP-6-02-S 2.0E-02
2-Hexanone 20 0 NO -- -- -- --
4-Methyl-2-pentanone 20 0 NO -- -- -- --
Acetone 20 7 0.35 8.00E-03 5.90E+Ol TP-6-02-S 4.7E-02
Benzene 20 2 0.10 3.20E-02 1.50E+00 TP-6-02-S 1.3E-02
Bromodichloromethane 20 0 NO -- -- -- --
Bromoform 20 0 NO -- -- -- --
Bromomethane 20 0 NO -- -- -- --
Carbon disulfide 20 0 NO -- -- -- --
Carbon tetrachloride 20 0 NO -- -- -- --
Chlorobenzene 20 3 0.15 2.00E-03 1.80E-Ol 09-MW1105 1.6E-02
Chloroethane 20 0 NO -- -- -- --
Chloroform 20 2 0.10 2.ooE-03 2.00E-03 TP-3-06-S,TP-9-08-~ 7.7E-03 *
Chloromethane 20 0 NO -- -- -- --
Cis -1 ,3- Dichloropropene 20 0 NO -- -- -- --
Dioromochloromethane 20 0 NO -- -- -- --
Ethylbenzene

..
20 6 0.30 2.00E-03 9.10E+02 TP-6-02-S 1.5E-02

Methylene chloride 20 1 0.05 5.60E+Ol 5.60E+Ol TP-6-02-S 3.9E-02
Styrene 20 0 NO -- -- -- --
Tetrachloroethene 20 2 0.10 2.00E-03 2.ooE-03 09-MW5,8-04 1.3E-02 *
Toluene 20 6 0.30 2.00E-0"3 1.50E+04 TP-6-02-S 1.4E-02
Trans-l ,3-Dichloropropene 20 0 NO -- -- -- --
Trichloroethene 20 4 0.20 1.00E-03 3.80E+00 TP-6-02-S 1.0E-02
Vinyl acetate 10 0 NO -- -- -- --
Vinyl chloride 20 0 NO -- -- -- --
Xylenes (Total) 20 9 0.45 ·1.00E-03 4.20E+03 TP-6-02-S 2.4E-02



TABLE 3-3 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS A~ALYZED FOR PRESENCE IN SUBSURFACE SOIL (2 TO 10 FEET)

NCBC DAVISVILLE - SITE 09

Frequency Minimum Maximum Location(s)
Number Times of Detected Detected of Maximum

Constituent of Samples Detected Detection Concentration Concentration Detect
m m

SEMIVOLATILES
1,2-Dichlorobenzene 20 2 0.10 5.90E-02 4.30E+00 TP-6-02-S 6.3E-Ol
1,2,4-Trichlorobenzene 20 1 0.05 4.60E-02 4.60E-02 TP-5-06-S 3.6E-Ol *
1,3-Dichlorobenzene 20 0 NO
l,4-Dichlorobenzene 20 3 0.15 7.30E-02 8.40E-Ol 09-MWll05 5.5E-Ol
2-Chloronaphthalene 20 0 NO
2-Chlorophenol 20 0 ND
2-Methylnaphthalene 20 11 0.55 1.90E-Ol 5.00E+OO 09-B7-04 7.1E-Ol
2-Methylphenol 20 1 0.05 5.80E-02 5.80E-02 09-MW8-04 3.6E-Ol *
2-Nitroaniline 20 0 ND
2- Nitrophenol 20 0 ND
2,4-Dichlorophenol 20 0 ND
2,4-Dimethylphenol 20 0 ND
2,4-Dinitrophenol 20 0 ND
2,4-Dinitrotoluene 20 0 ND
2,4,5-Trichlorophenol 20 0 ND
2,4,6-Trichlorophenol 20 0 ND
2,6-Dinitrotoluene 20 0 ND
3-Nitroaniline 20 0 ND
3,3' - Dichlorobenzidine 20 0 ND
4-Bromophenyl phenyt ether 20 0 ND
4-Chloro-3-methytphenol 20 0 ND
4-Chloroaniline 20 0 ND
4-Chlorophenyt phenyl ether 20 0 ND
4-Methylphenol 20 2 0.10 2.00E-Ol 2.80E-Ol TP-6-02-S 3.2E-Ol *
4-Nitroaniline 20 0 ND
4-Nitrophenol 20 0 ND
4,6-Dinitro-2-methytphenol 20 0 ND
Acenaphthene 20 12 0.60 6.50E-02 1.70E+Ol 09-MWll05 4.6E-Ol
Acenaphthylene 20 2 0.10 4.70E-02 5.10E-02 09-MW8-04 3.1E-Ol
Anthracene 20 14 0.70 1.30E-Ol 2.30E+Ol 09-MW1105 5.1E-Ol
Benzoic acid 10 0 ND
Benzo(a)anthracene 20 16 0.80 1.70E-Ol 4.10E+Ol 09-MWll05 1.1E+00
Benzo(a)pyrene 20 15 0.75 1.30E-Ol 2.20E+Ol 09-MWll05 9.6E-Ol
Benzo(b)f1uoranthene 12 8 0.67 1.40E-Ol 4.10E+Ol 09-MWll05 l.4E+OO
Benzo(b/k)f1uoranthene 8 7 0.88 3.90E-Ol ·9.50E+00 TP-6-02-S 1.6E+00
.Benzo(g,h,Qperylene 20 12 0.60 4.10E-02 1.50E+Ol 09-MW1105 6.3E-Ol
Benzo(k)f1uoranthene 11 8 0.73 9.20E-02 4.10E+Ol 09-MWll05 1.5E+00
Benzyl alcohol 10 0 ND
Bis(2-chloroethoxy)methane 20 0 ND
Bis(2-chloroethyt)ether 20 0 ND
Bis(2-chloroisopropy~ether 20 1 0.05 6.50E-02 6.50E-02 09-MW8-04 3.5E-Ol *
Bis(2-ethylhexyl)phthalate 20 12 0.60 6.40E-02 3.30E+Ol TP-6-02-S 1.0E+00
Butyl benzyl phthalate 20 7 0.35 5.80E-02 8.30E+00 TP-6-02-S 5.1E-Ol
Carbazole 10 6 0.60 6.60E-02 1.00E+Ol 09-MWll05 6.3E-Ol
Chrysene 20 16 0.80 1.60E-Ol 2.10E+Ol 09-MWll05 1.0E+00
Dibenzofuran 20 10 0.50 9.20E-02 1.20E+Ol 09-MWll05 4.6E-Ol
Dibenzo(a,h)anthracene 20 9 0.45 9.00E~02 6.40E+00 09-MW1105 5.4E-Ol
Diethyl phthalate 20 2 0.10 4.30E~02 4.40E-02 09-B7-04 3.2E-Ol *
Dimethyl phthalate 20 0 ND --
Di-n-butyl phthalate 20 6 0.30 5.20E-'-02 1.30E+OO TP-6-02-S 4.4E-Ol
Di-n-octyl phthalate 20 0 ND
Fluoranthene 20 16 0.80 1.70E-Ol 9.40E+Ol 09-MW1105 1.8E+00
Fluorene 20 13 0.65 6.50E.,-02 1.80E+Ol 09-MWll0S 4.5E-Ol
Hexachlorobenzene 20 0 ND
Hexachlorobutadiene 20 ·0 ND
Hexachlorocyclopentacliene. 20 0 ND
Hexachloroethane 20 0 ND
Indeno(1,2,3-cd)pyrene 20 13 0.65 4.70E-02 1.50E+01 09-MW1105 5.9E-01
lsophorone 20 0 ND ;-

Naphthalene 20 13 0.65 9.70E-02 1.90E+01 09-MW1105 5.4E:"'01
Nitroben;zene 20 0 ND
N-Nitroso-di-n-propylamine 20 0 ND
N- Nitrosodiphenytamine 20 1 0.05 1.20E-01 1.20E-01 09-B4-05 3.4E-01
Pentachlorophenol 20 0 ND
Phenanthrene 20 16 0.80 7.80E-02 1.10E+02 09-MWll05 1.4E+00
Phenol 20 1 0.05 7.70E+Ol 7.70E+Ol TP-6-02-S 7.7E-Ol
Pyrene 20 16 0.80 1.60E-'-01 8.10E+Ol 09-MWll05 l.4E+OO



TABLE 3-3 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN SUBSURFACE SOIL (2 TO 10 FEET)

NCBC DAVISVILLE - SITE 09
'I'!

Frequency Minimum Maximum Location(s) Geometric
Number Times of Detected Detected of Maximum Mean

Constituent of Samples Detected Detection Concentration Concentration Detect Concentration
(mgJkg) (mgJkg) (mQ}kQ)

PESTICIDES/PCBs
4,4'-000 20 7 0.35 9.20E-03 ' 3.20E-01 09-B8-04 2.1E-02
4,4'-DDE 20 7 0.35 6.90E-04 8.90E-01 09-B3-03 1.6E-02
4,4'-DDT 20 5 0.25 5.70E-03 6.60E-02 09-B8-04,09-MW5-04 1.6E-02
Aldrin 20 4 0.20 1.70E-03 3.60E-03 09-MW7-02 q 3.6E-03
Alpha chlordane 20 6 0.30 1.50E-03 1.30E-02 09-B3-03 1.4E-02 *
Alpha-BHC 20 4 0.20 8.90E-05 9.80E-04 09-B3-03 2.1E-03*
Beta-BHC 20 2 0.10 4.40E-04 4.20E-02, TP-5-06-S 6.2E-03
Delta-BHC 20 1 0.05 6.30E-05 6.30E-05 09-B4-05 2.8E-03 *
Dieldrin 20 4 0.20 3.60E-04 1.20E-02 09-B7-04 5.8E-03
Endosulfan I 20 1 0.05 2.90E-03 2.90E-03 09-B7-04 3.7E-03 *
Endosulfan II 20 2 0.10 4.00E-04 7.20E-02 09-B8-04 1.2E-02
Endosulfan sulfate 20 0 ~ NO -- -- -- --
Endrin 20 2 0.10 1.40E-03 1.70E-03 09-MW8-04 5.6E-03 *
Endrin aldehyde 10 0 NO -- -- -- --
Endrin ketone 20 1 0.05 3.50E-03 3.50E-03 09-B4-05 7.0E-03 *
Gamma chlordane 20 6 0.30 3.40E-04 7.60E-03 09-MW7-02 1.1E-02 *
Gamma-BHC (Undane) 20 0 NO -- -- -- --
Heptachlor 20 1 0.05 2.00E-04 2.00E-04 09-MW7-07 '3.0E-03 *
Heptachlor epoxide 20 1 0.05 2.40E-03 2.40E-03 09-MW8-04 3.6E-03 *
Aroclor-1016 20 0 NO -- -- -- --
Aroclor-1221 20 0 NO -- -- -- --
Aroclor-1232 20 0 NO -- -- -- --
Aroclor-1242 20 0 NO -- -- -- --
Aroclor-1248 20 0 NO -- -- -- --
Aroclor-1254 20 1 0.05 2.90E-01 2.90E-01 TP-9-08-3 1.2E-01
Aroclor-1260 20 9 0.45 1.30E-01 1.70E+00 09-B7-04 2.4E-01
p,p' - Methoxychlor 20 1 0.05 8.00E-03 8.00E-03 09-B8-04 2.9E-02*
Toxaphene 20 0 NO -- -- -- --

NO = Not detected
* = Mean exceeds the maximum detected concentration as a result of sample quantitation limits (SOls) reported for this constituent



TABLE 3...,.4
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN GROUND WATER

NCBC DAVISVIl.LE - SITE 09

Frequency Minimum Maximum Location(s)
Number Times of Detected Detected of Maximum

Constituent of Samples Detected Detection Concentration Concentration Detect
m m

INORGANICS
Aluminum 27 21 0.78 4.40E-02 3.nE+01 GW-09-04B 3.6E-01
Antimony 27 3 0.11 3.55E-02 7.10E-02 GW-09-02B 3.3E-02
Arsenic 27 8 0.30 4.00E-03 1.49E-02 09-MW7S 4.3E-03
Barium 27 27 1.00 3.30E-03 7.53E-01 09-MW6S 5.1E-02
Betyllium 27 2 0.07 2.10E-03 2.70E-03 GW-09-02B 1.1E-03
Cadmium 27 3 0.11 2.20E-04 5.20E-03 GW-09-02B 3.4E-04
Calcium 27 27 1.00 5.81E+00 1.40E+02 09-MW6S 4.0E+01
Chromium 27 5 0.19 8.70E-03 2.63E-02 09-MW9D 8.0E-03
Cobalt 27 7 0.26 5.50E-03 4.96E-02 GW-09-04B 1.0E-02
Copper 27 14 0.52 4.10E-03 7.20E-02 GW-09-04B 7.5E-03
Cyanide 26 1 0.04 6.20E-03 6.20E-03 09-MW10D 5.0e-03
Iron 27 27 1.00 1.37E-01 4.73E+01 09-MW7D 6.8E+00
Lead 27 7 0.26 2.80E-03 2.55E-02 GW-09-04B 3.4E-03
Magnesium 27 27 1.00 6.63E-01 6.07E+01 09-MW6S 1.0E+01
Manganese 27 27 1.00 4.30E-03 1.91E+00 GW-09-04B 4.2E-01
Mercury 27 5 0.19 2.20E-04 3.20E-04 GW-09-02,03A 2.1E-04
Nickel 27 1 0.04 1.86E-02 1.86E-02 09-MW13S 1.8E-02
Potassium 27 27 1.00 6.81E-01 3.85E+01 09-MW6S 7.2E+00
Selenium 27 0 NO
Silver 27 3 0.11 3.60E-04 7.10E-04 09-MW7D 4.2E-04
Sodium 27 27 1.00 2.08E+00 2.30E+02 09-MW7D 2.3E+01
Thallium 27 2 0.07 3.30E-03 3.90E-03 09-MW5S 2.7E-03
Vanadium 27 6 0.22 5.60E-03 2.30E-02 GW-09-04B 7.3E-03
Zinc 27 16 0.59 1.10E-02 1.65E-01 GW-09-02B 2.7E-02

VOLATILES
1,1-Dichloroethane 27 0 NO
1,1-Dichloroethene 27 0 NO
1,1,1-Trichloroethane 27 0 NO
1,1,2-Trichloroethane 27 1 0.04 4.80E-02 4.80E-02 09-MW9D 1.lE-02
1,1,2,2-Tetrachloroethane 27 1 0.04 9.00E-03 9.00E-03 09-MW9D 1.1 E-02
1,2-Dichloroethane 27 3 0.11 2.ooE-03 3.20E-Ol 09-MW7D 9.6E-03
1,2-Dichloroethene(TotaQ 27 15 0.56 1.ooE-03 2.80E+Ol 09-MW7D 1.4E-02
1,2-Dich loropropane 27 3 0.11 2.00E-03 9.40E-Ol 09-MW6S 1.lE-02
2-Butanone 27 1 0.04 4.50E+00 4.50E+00 09-MW7D 1.4E-02
2-Hexanone 27 0 NO
4-Methyl-2-pentanone 27 0 NO
Acetone 27 2 0.07 8.00E-03 3.ooE+00 09-MW7D 1.4E-02
Benzene 27 8 0.30 1.00E-03 1.05E-02 09-MW7S 7.7,E-03
Bromodichlorome1hane 27 0 ND
Bromoform 27 0 NO
Bromome1ha"ne 27 0 NO
Carbon disulfide 27 0 NO
Carbon tetrachloride 27 0 NO
Chlorobenzene 27 6 0.22' 1.00E-03 6.20E-Ol 09-MWllS 1.2E-02
Chloroethane 27 1 0.04 5.00E-03 5.00E-03 09-MW8S 6.9E-03 *
Chloroform 27 0 NO
Chloromethane 27 0 NO --
Cis-l,3-Dichloropropene 27 0 NO
Dibromochloromethane 27 0 NO --
Ethylbenzene 27 4 0.15 9.00E-03 8.70E-02 09-MW2S 1.3E-02
Methylene chloride 27 0 NO
Styrene 27 0 NO
Tetrachloroethene 27 1 0.04 6.70E-ci1 6.70E-01 09-MW6S 1.2E-02
Toluene 27 :3 0.11 2.00E-03 2.80E-02 09-MW5S 1.0E-02
Trans-l,3- Dichloropropene 27 0 NO
Trichloroe1hene 27 7 p.26 1.00E-03 1.20E+00 09-MW7D 1.0E-02
Vinyl acetate 8 0 NO --
Vinyl chloride 27 7 0.26 3.00E"-03 7.00E+00 09-MW7D 1.4E-P2
Xylenes (TotaQ 27 5 0.19 3.00E-03 1.90E-Ol 09-MW2S 1.4E-02



TABLE 3-4 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN GROUND WATER

NCBC DAVISVILLE..., SITE 09

Frequency Minimum Maximum Location(s) Geometric
Number Times'. of Detected Detected of Maximum Mean

Constituent - of Samples Detected Detection Concentration Concentration Detect Concentration
(mQ/!) (mQ/ll (malJ)

SEMIVOLATILES
1,2-Dichlorobenzene 27 2 0.07 1.00E-03 B.OOE-03 09-MW11S 1.1E-02 *
1,2,4-Trichlorobenzene 27 1 0.04 B.00E-03 B.00E-03 09-MW11S 1.2E-02 *
1,3-Dichlorobenzene 27 1 0.04 B.30E-02 B.30E-02 09-MW11S 1.3E-02
1,4-Dichlorobenzene 27 2 0.07 5.00E-03 4.20E-01 09-MW11S 1.3E-02
2-Chloronaphthalene 27 0 NO -- -- -- --
2-Chlorophend 27 1 0.04 3.00E-03 3.00E-03 09-MW11S 5.9E-03 *
2- Methylnaphthalene 27 4 0.15 3.00E-03 2.50E-02 09-MW5S 1.1E-02
2-Methylphenol 26 '2 0.08 7.30E-02 3.50E-01 09-MW6S 1.2E-02
2-Nitroaniline 27 0 NO -- -- -- --
2-Nitrophend 27 0 NO -- -- -- --
2,4-Dichlorophend 27 1 0.04 4.00E-03 4.00E-03 09-MW11S 6.0E-03 *
2,4-Dimethylphenol 27 5 0.19 1.00E-03 8.60E-01 09-MW6S 1.2E-02
2,4-Dinitrophend 27 0 NO -- -- -- --
2,4-Dinitrotoluene 27 0 NO -- -- -- --
2,4,5-Trichlorophenol 27 0 NO -- -- -- --
2,4,6-Trichlorophenol 27 0 NO -- -- -- --
2,6-Dinitrotoluene 27 0 NO -- -- -- --
3-Nitroaniline 27 0 NO -- -- -- --
3,3'- Dichlorobenzidine 27 0 NO -- -- -- --
4-Bromophenyl phenyl ether 27 0 NO -- -- -- --
4-Chloro-3-methylphenol 27 0 NO -- -- -- --
4-Chloroaniline 27 0 NO -- -- -- --
4-Chlorophenyl phenyl ether 27 0 NO -- -- -- --
4-Methylphenol 26 2 O.OB 2.10E-01 3.70E-01 09-MW6S 1.3E-02
4-Nitroaniline 27 0 NO -- -- -- --
4-Nitrophend 27 2 0.07 1.00E-03 3.00E-03 09-MW12D 1.6E-02 *
4,6- Dinitro-2-methylphenol 27 0 NO -- -- -- --
Acenaphthene 27 2 0.07 5.00E-03 6.60E-02 09-MW5S 1.2E-02
Acenaphthylene 27 0 NO -- -- -- --
Anthracene 27 ':1 0.04 2.20E-02 2.20E-02 09-MW5S 1.2E-02
Benzoic acid 8 0 NO -- -- -- --
Benzo(a)anthracene 27 0 NO -- -- -- --
Benzo(a)pyrene 27 0 NO -- -- -- --
Benzo(b)fluoranthene 27 0 NO -- -- -- --
Benzo(b/k)fluoranthene 0 0 NO -- -- -- --
Benzo(g,h,Qperylene 27 0 NO -- -- -- --
Benzo(k)f1uoranthene 27 0 NO -- -- -- --
Benzyl alcohol 8 0 NO -- -- -- --
Bis(2-chloroethoxy)metharie 27 0 NO -- -- -- --
Bis(2-chloroethyl)ether 27 6 0.22 1.00E-03 1.40E-02 09-MW7D B.2E-03
Bis(2-chloroisopropyl)ether 27 3 0.11 2.00E-03 3.00E-03 GW-09-03B;09-MW3D 5.6E-03 *
Bis(2-ethylhexyQphthalate 27 0 NO -- -- -- --
Butyl benzyl phthalate 27 0 NO -- -- -- --
Carbazole 27 1 0.04 1.05E-02 1.05E-02 1.2E-02 *
Chrysene 27 0 NO -- -- -- --
Dibenzofuran 27 2 0.07 2.00E-03 2.40E-02 09-MW5S 1.1E-02
Dibenzo(a,h)anthracene 27 0 NO -- -- -- --
Diethyl phthalate ' 27 2 0.07 2.00E-03 2.00E-03 09-MW9D,13D 5.6E-03 *
Dimethyl phthalate 27 0 NO -- -- -- --
Di-n-butyl phthalate 27 1 0.04 1.00E-03 1.00E-03 09-MW2S 5.7E-03 *
Di-n-octyl phthalate 27 0 NO -- -- -- --
Fluoranthene 27 1 0.04 2.00E-03 2.00E-03 09-MW5S 5.BE-03 *
Fluorene 27 2 0.07 3.00E-03 2.30E-02 09-MW5S 1.2E-02
Hexachlorobenzene 27 0 NO -- -- -- --
Hexachlorobutadiene 27 0 NO -- -- -- --
Hexachlorocyclopentadiene 27 0 NO -- -- -- --
Hexachloroethane 27 1 0.04 3.00E':"03 3.00E-03 09-MW2S 5.9E-03 *
Indeno(1,2,3-cd)pyrene 27 0 NO -- -- -- --
Isophorone 27 0 NO -- -- -- --
Naphthalene 27 6 0.22 1.00E-03 ' 4.70E-02 09-MW5S 1.1 E-02
Nitrobenzene 27 0 NO -- -- -- --
N-Nitroso-di-n-propylamine 27 1 0.04 1.00E-03 1.00E-03 09-MW4S 1.1E-02*

.N- Nitrosodiphenylamine 27 0 NO -- -- -- --
Pentachlorophenol 27 1 0.04 2.00E-03 2.00E-03 09-MW7S 1.6E-02 *
Phenanthrene 27 1 0.04 2.10E-02 2.10E-02 09-MW5S 1.2E-02
Phenol 26 2 0.08 2.00E-03 6.60E-02 09-MW6S 1.1E-02
Pyrene 27 1 0.04 3.00E-03 3.00E-03 09-MW5S 5.9E-03*



· . TASLE3-,.4 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN GROUND WATER

NCSC DAVISVILLE - SITE 09

Frequency Minimum Maximum Location(s) Goom~.Number Times of Detected Detected of Maximum Mean
Constituent of Samples Detected Detection Concentration Concentration Detect Concentration

(mg/l) (mg/l) (ma/ll

PESTICIDES/PCBs
4,4'-DDD 27 1 0.04 3.70E-06 3.70E-06 09-MW9S 4.5E-05 *
4,4'-DDE 27 0 NO --f -- \ -- --
4,4'-DDT 27 0 NO -- -- -- --
Aldrin 27 0 NO -- -- -- --
Alpha chlordane 27 1 0.04 1.20E-05 1.20E-05 09-MW5S 4.8E-05 *
Alpha-SHC 27 0 NO -- -- -- --
Seta-SHC 27 0 NO -- -- -- --
Delta-SHC 27 0 NO -- -- -- --
Dieldrin 27 2 0,07 2.40E-06 2.40E-06 09-MW9S,9D 4.0E-05 *
Endosulfan I 27 0 NO -- -- -- --
Endosulfan II 27 0 NO -- -- -- --
Endosulfan sulfate 27 0 NO -- -- -- --
Endrin 27 0 NO -- -- -- --
Endrin aldehyde 19 0 NO -- -- -- --
Endrin ketone 27 0 NO -- -- -- --
Gamma chlordane 27 0 NO -- -- -- --
Gamma-SHC (Undane) 27 0 NO -- -- -- --
Heptachlor 27 0 NO -- -- -- --
Heptachlor epoxide 27 0 ND -- -- -- --
Aroclor-1016 27 0 NO -- -- -- --
Aroelor-1221 27 0 NO -- -- -- --
Aroclor-1232 27 0 NO -- -- -- --
Aroclor-1242 27 0 NO -- -- -- --
Aroclor-1248 27 0 ND -- -- -- --
Aroclor-1254 27 0 NO -- -- -- --
Aroclor-1260 27 0 NO -- -- -- --
p,p' - Methoxychlor 27 0 NO -- -- -- --
Toxaphene 27 0 NO -- -- -- --

NO = Not detected
* = Mean exceeds the maximum detected concentration as a result of sample quantitation limits (SQLs) reported for this constituent
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TABLE 3-5
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN SURFACE WATER

NCBC DAVISVILLE - SITE 09

Frequency Minimum Maximum Location{s) Geometric
Number Times of Detected Detected of Maximum Mean

Constituent of Samples Detected Detection Concentration Concentration Detect Concentration
(mQ/l) (mQ/l) (mQ/1)

INORGANICS
Aluminum 4 1 0.25 3.4E-Ol 3.4E-Ol 09-SW04 3.7E-Ol *
Antimony 4 0 ND -- -- -- --
Arsenic 4 1 0.25 4.2E-03 4.2E-03 09-SW10 3.3E-03
Barium 4 0 ND -- -- -- --
Beryllium 4 0 ND -- -- -- --
Cadmium 4 0 ND -- -- -- --
Calcium 4 4 1.00 1.2E+Ol 6.8E+Ol 09-SW10 2.1E+Ol
Chromium 4 1 0.25 1.2E-02 1.2E-02 09-SW10 8.8E-03
Cobalt 4 0 ND -- -- -- --
Copper "4 0 ND -- -- , -- --
Cyanide 4 0 ND -- -- -- --
Iron 4 4 1.00 5.8E-Ol 7.3E+00 09-SW10 1.6E+00
Lead 4 0 ND -- -- --
Magnesium 4 4 1.00 8.1E+00 1.9E+02 09-SW10 3.2E+Ol
Manganese 4 4 1.00 4.1E-02 1.4E-Ol 09-SW10 7.2E-02
Mercury 4 0 ND -- -- -- --
Nickel 4 0 ND -- -- -- --
Potassium 4 4 1.00 5.4E+00 6.9E+Ol 09-SW10 l.4E+Ol
Selenium 4 0 ND -- -- -- --
Silver 4 0 ND -- -- -- --
Sodium 4 4 1.00 6.0E+Ol 1.8E+03 09-SW10 2.7E+02
Thallium 4 0 ND -- -- -- --
Vanadium 4 1 0.25 1.2E-02 1.2E-02 09-SW10 7.2E-03
Zinc 4 0 ND -- -- -- --

VOLATILES
Acetone 4 0 ND -- -- -- --
Benzene 4 0 ND -- -- -- --
Bromodichl.oromethane 4 0 ND -- -- -- --
Bromoform 4 0 ND -- -- -- --
Bromomethane 4 0 ND -- -- -- --
Butanone,2- 4 0 ND -- -- -- --
Carbon disulfide 4 1 0.25 2.0E-03 2.0E-03 09-SW09 4.0E-03 *
Carbon tetrachloride 4 0 ND -- -- -- --
Chlorobenzene 4 0 ND -- -- -- --
Chloroethane 4 0 ND -- -- -- --
Chloroform 4 0 ND -- -- -- --
Chloromethane 4 0 ND -- -- -- --
Dibromochloromethane 4 0 ND -- -- -- --
Dichloroethane, 1,1 - 4 0 ND -- -- -- --
Dichloroethane, 1,2- 4 0 ND -- -- -- --
Dichloroethene, 1,2- {tota~ 4 1 0.25 6.0E-03 6.0E-03 09-SW10 5.2E-03
Dichloroethene,l ,1 - 4 0 ND -- -- -- --
Dichloropropane, 1,2- 4 0 ND -- -- -- --
Dichloropropene, cis-1 ,3- 4 0 ND -- -- --
Dichloropropene, trans-l ,3- 4 0 ND -- -- --
Ethylbenzene 4 0 ND -- -- -- --
Hexanone, 2- 4 0 ND -- -- -- --
Methyl-2-pentanone,4.,- 4 0 ND -- -- -- --
Methylene chloride 4 0 ND -- -- -- --
Styrene 4 0 ND -- -- -- --
Tetrachloroethane, 1,1,2,2- 4 1 0.25 3.0E-03 3.0E-03 09-SW10 4.4E-03 *
Tetrachloroethene 4 0 ND -- -- -- --
Toluene 4 0 ND -- -- -- --
Trichloroethane, 1,1,1 - 4 0 ND -- -- -- --
Trichloroethane, 1,1,2- 4 0 NO -- -- -- --
Trichloroethane 4 1 0.25 2.0E-03 2.0E-03 09-SW10 4.0E-03 *
Vinyl chloride 4 0 NO -- -- -- --
Xylenes (Total) 4 0 ND -- -- -- --



TABLE 3-5 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS ANALyZED FOR PRESENCE IN SURFACE.TER

NCBC DAVISVILLE - SITE 09

, Frequency Minimum Maximum Location (5) Geometric
Number Times of Detected Detected of Maximum Mean

Constituent of Samples Detected Detection Concentration Concentration Detect Concentration
(mn/ll (mall) (mall)

SEMIVOLATILES
Acenaphthene 4 0 ND -- "-- -- --
Acenaphthylene 4 0 ND -- -- --
Anthracene 4 0 ND -- -- -- --
Benzo(a)anthracene 4 0 ND -- -- -- --
Benzo(a) pyrene 4 0 ND -- -- -- --
Benzo(b)fluoranthene 4 0 ND -- -- -- --
Benzo(g,h,Qperylene 4 0 ND -- -- -- --
Benzo(k)fluoranthene 4 0 ND -- -- -- --
Bis(2-chloroethoxy) methane 4 0 ND -- -- -- --
Bis(2-chloroethyf)ether 4 0 ND -- -- -- --
Bis(2- chloroisopropyl) ether 4 0 ND -- -- -- --
Bis(2-ethylhexyQphthalate 4 0 ND -- -- -- --
Bromophenyl phenyl ether, 4- 4 0 ND -- -- -- --
Butyl benzyl phthalate 4 0 ND -- -- -- --
Carbazole 4 0 ND -- -- -- --
Chloro-3-methylphenol, 4- 4 0 ND -- -- -- --
Chloroaniline, 4- 4 0 ND -- -- -- --
Chloronaphthalene, 2- 4 0 ND -- -- -- --
Chlorophenol, 2- 4 0 ND -- -- -- --
Chlorophenyl phenyl ether, 4- 4 0 ND -- -- -- --
Chrysene 4 0 ND -- -- -- --
Dibenzofuran 4 0 ND -- -- -- --
Dibenzo(a,h)anthracene 4 0 ND -- -- -- --
Dichlorobenzene1 1,3- 4 0 ND -- -- -- --
Dichlorobenzene, 1,2- 4 0 ND -- -- -- --
Dichlorobenzene, 1,4- 4 0 ND -- -- -- --
Dichlorobenzidine, 3,3'- 4 0 ND -- -- -- --
Dichlorophenol, 2,4- 4 0 ND -- -- -- --
Diethyl phthalate 4 0 ND -- -- -- --
Dimethyl phthalate 4 0 ND -- -- -- --
Dimethylphenol, 2,4- 4 0 ND -- -- -- --
Di-n-butyl phthalate 4 0 ND -- -- -- --
Dinitro-2-methylphenol, 4,6- 4 0 ND -- -- -- --
Dinitrophenol,2,4- 4 0 ND -- -- -- --
Dinitrotoluene, 2,4- 4 0 ND -- -- -- --
Dinitrotoluene, 2,6- 4 0 ND -- -- -- --
Di-n-octyl phthalate 4 0 ND -- -- -- --
Fluoranthene 4 0 ND -- -- -- --
Fluorene 4 0 ND -- -- -- --
Hexachlorobenzene 4 0 ND -- -- -- --
Hexachlorobutadiene 4 0 ND -- -- -- --
Hexachlorocyclopentadiene 4 0 ND -- -- -- --
Hexachloroethane 4 0 ND -- -- -- --
Indeno(1,2,3-cd)pyrene 4 0 ND -- -- -- --
Isophorone 4 0 ND -- -- -- --
Methylnaphthalene, 2- 4 0 ND -- -- -- --
Methylphenol, 2- 4 0 ND -- -- -- --
Methylphenol, 4- 4 0 ND -- -- -- --
Naphthalene 4 0 ND -- -- -- --
Nitroaniline,2- 4 0 ND -- -- -- --
Nitroaniline, 3- 4 0 ND -- -- -- --
Nitroaniline, 4- 4 0 ND -- -- -- --
Nitrobenzene 4 0 ND ~- -- -- --
Nitrophenol, 2- 4 0 ND -- -- -- --
Nitrophenol, 4- 4 0 ND -- -- -- --
Nitroso-di-n-propylamine, n- 4 0 • ND -- -- -- --
Nitrosodiphenylamine, n- 4 0 ND -- -- -- --
Pentachlorophenol 4 ~ ND -- -- -~ --
Phenanthrene 4 0 Nb -- -- -- --
Phenol 4 0 ·ND -- -- -- --
Pyrene 4 0 ND -- -- -- --
Trichlorobenzene, 1,2,4- 4 0 ND -- -- -- --
Trichlorophenol,2,4,5- 4 0 ND -- -- -- --
Trichlorophenol,2,4,6- 4 0 ND -- -- -- --



.'

. TASL.E 3-5 (cont.)
SUMMARY STATISTICS FOR CONSTlTUE'9:!:S ANALYZED FOR PRESENCE IN SURFACE WATER

NCBC D~VISVILLE - SITE 09
. 'II

Frequency Minimum Maximum Location(s) Geometric
Number Times of Detected Detected of Maximum Mean

Constituent of Samples Detected Detection Concentration Concentration Detect Concentration
(malO (maJl) (ma/ll

PESTICIDES/PCBs
Aldrin 4 0 ND -- -- -- --
SHC,alpha- 4 0 ND -- -- -- --
SHC, beta- 4 0 ND -- -- -- --
SHC, delta- 4 0 ND -- -- -- --
SHC, gamma- (Undane) 4 0 ND -- -- -- --
Chlordane, alpha- 4 0 NO -- -- -- --
Chlordane, gamma- 4 0 NO ,-- -- -- --
000,4,4'- 4 0 NO -- -- -- --
DDE,4,4'- 4 0 ND -- -- -- --
DDT,4,4'- 4 0 ND -- -- -- --
Dieldrin 4 0 NO -- -- -- --
EndosulfanI 4 0 ND -- -- -- --
Endosulfan " 4 0 NO -- -- -- --
Endosulfan sulfate 4 0 ND -- -- -- --
Endrin 4 0 ND -- -- -- --
Endrin aldehyde 4 0 ND -- -- -- --
Endrin ketone 4 0 ND -- -- -- --
Heptachlor 4 0 NO -- -- -- --
Heptachlor epoxide 4 0 ND -- -- -- --
Methoxychlor, p,p'- 4 0 NO -- -- -- --
Toxaphene 4 0 ND -- -- --
Aroclor-1016 4 0 ND -- -- -- --
Aroclor-1221 4 0 ND -- -- -- --
Aroclor-1232 4 0 ND -- -- -- --
Aroclor-1242 4 0 NO, -- -- -- --
Aroclor-1248 4 0 ND -- -- --
Aroclor-1254 4 0 NO -- -- --
Aroclor-1260 4 0 ND -- -- -- --

ND = Not detected
* = Mean exceeds the maximum detected concentration as a result of sample quantitation limits (SQLs) reported for this constituent



TAEl.E3-6
SUIVI.MARY STATISTICS FeR C(J\JSTlTlENTS MlALVZED FOR PRESENCE IN SHB.lFISH CXl...l..ECTED IN All£N HARBOR (a..ANIS) (a)

NCBC DAVIENILLE - SITlE rn

Number Frequency Minimum MaxImum Location Geometric
of Times of Detected Detected of MaxImum Mean

samples Detected Detection Concentation Concentation Detected Concentation
(mQft{o) (mQft{o) Concentation (mQft{o)

INORGANICS
Arsenic 28 28 1.00 2.71E-01 8.61 E-01 JIJ-i 4.8E-01
cadmium 28 28 1.00 3.55E-02 1.38E-01 JlJ-i3 7.3E-02
CtTomlum 28 28 1.00 1.08E-02 6.46E-01 JlJ-i7 7.4E-02
Copper 28 28 1.00 1.11E+00 5.95E+00 JlJ-i12 2.1E+00
;-on 28 28 1.00 1.70E+01 1.31E+03 JIJ-i 4.2E+01
Lead 28 28 1.00 6.48E-02 4.30E+00 AH 1.9E- 01
Manganese 28 28 1.00 3.65E-01 1.22E+01 JlJ-i3 3.5E+00
Mercury 4 3 0.75 7.05E-03 8.90E-03 N-i2 8.4E-03
Nickel 28 28 1.00 1.39E-01 2.18E+00 JlJ-i7 9.0E-01
Silver 9 9" 1.00 8.93E-02 1.98E-01 JlJ-i14 1.4E-01
Zirc 28 28 1.00 6.54E+00 2.06E+01 JlJ-i12 1.3E+01

SEMNOLATILES
Anthracene 28 27 0.96 2.32E-04 1.33E-03 JlJ-i3, FDA 5.6E-04
Benzofluoranthene 28 28 1.00 1.20E-03 1.21 E-02 JIJ-i 3.0E-03
Benzotriazole 28 28 1.00 4.81E-03 8.15E-02 JlJ-i7 2.1E-02
Benzotriazole, chlorinated 28 28 1.00 1.39E-03 8.42E-03 JlJ-i7 3.1E-03
Benzo(a)anthracene 28 28 1.00 4.12E-04 7.75E-03 N-i14 1.9E-03
Benzo(a)pyrene 28 28 1.00 2.81E-04 4.44E-03 N-i 6.5E-04

"Benzo(e)pyrene 28 28 1.00 6.92E-04 7.13E-03 N-i 1.8E-03
Benzo(gh~pery1ene 28 27 0.96 1.29E-04 4.30E-03 N-i14 4.9E-04
CtTysene & Trlphenylene 28 28 1.00 8.78E-04 8.70E-03 FDA 3.4E-03
Coronene 28 14 0.50 1.04E-04 5.22E-04 JlJ-i3 1.7E-04
Dlbenzo(a,h)anttTacene 28 26 0.93 5.82E-05 1.28E-03 JlJ-i14 2.8E-04
Fluoranthene 28 28 1.00 1.71E-03 4.08E-02 JlJ-i3 1.5E-02
Fluorene 28 27 0.96 2.72E-04 1.44E-03 N-i14 5.8E-04
Indeno(1,2,3-cd)pyrene 28 28 1.00 2.00E-04 2.62E-03 JIJ-i 4.9E-04
MVV=178, C1-homologs 28 28 1.00 7.81E-04 1.94E-02 FDA 3.5E-03
MVV=178, C2-homologs 28 28 1.00 8.03E-04 4.33E-02 FDA 5.4E-03
MVV=178, C3-homologs 28 28 1.00 6.10E-04 3.74E-02 FDA 3.6E-03
MVV=178, C4-homologs 28 27 0.96 2.18E-04 1.23E-02 FDA 9.8E-04
MVV=228 19 19 1.00 1.39E-03 1.06E-02 N-i 4.6E-03
MVV=252 0 0 NJ -- -- -- --
MVV=276 28 27 0.96 2.76E-04 6.96E-03 N-i 1.1E-03
MVV=278 28 28 1.00 8.97E-07 2.33E-03 FDA 6.7E-04
MVV=302 28 21 0.75 1.23E-04 1.67E-03 JlJ-i12 4.1E-04
Perylene 28 28 1.00 1.62E-04 2.27E-03 N-i 4.1E-04
Phenanthrene 28 28 1.00 4.70E-04 7.75E-03 " FDA 2.1E-03
Pyrene 28 28 1.00 2.00E-03 2.84E-02 JlJ-i3 1.3E-02
PAHs. (total parent) 9 9 1.00 3.91E-02 1.09E-01 FDA e.OE-02

PESTICIDES/PCBs
BHe,alpha- 26 21 0.81 5.25E-05 8.02E-05 JlJ-i2, JlJ-i7 6.1E-05
BHe, gamma- 26 20 0.77 3.61E-05 1.28E-04 JlJ-i2 6.2E-05
Chlordane, alpha- 26 22 0.85 1.04E-04 4.17E-04 JlJ-i3 1.8E-04
Chlordane, gamma- 26 25 0.96 1.57E-04 5.36E-04 JlJ-i3 2.0E-04
DOD, p,p'- 26 23 0.88 1.91 E-04 6.97E-03 JlJ-i14 / 3.3E- 04
OOE. p,p'- 26 24 0.92 2.70E-05 9.55E-04 JlJ-i3 1.8E-04
DOT, p,p'- 26 21 0.81 3.39E-05 1.13E-03 JlJ-i7 1.2E-04
HexachlordJenzene 26 24 0.92 4.53E-05 1.47E-04 N-i 7.6E-OS
Aroclor-1242 28 11 0.39 1.19E-04 2.31E-03 JlJ-i14 8.7E-04
Aroclor-1254 28 28 1.00 1.26E-02 1.09E-01 N-i12 3.7E-02

..
NJ = Not deteclEd
* = Mean exceeds the maximum deteclEd corcentration as a result of sample quantitationllmlts (SGl..s) reprted fer this constituent

(a) Includes the following samples locations; AH, AH2, AH3, AH5, AH7, AH3, AH1 0, AH13, N-i14, and FDA
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TAEl.E 3-6 (cont.)
SUMMAFW STATISTICS Fffi.C(J\JSTITLENTS ANALVZED FOR PRESENCE IN SHElLFISH CXl....LECTED IN AI..l..EN I-iAABOR (MUSSELS) (a)

NCBC DAVISVILLE - SITE CD

Number Frequency Minimum MaxImum Location Geometric
of Times of Detected Detected of Maxlmum Mean

Samples' Detected Detectlon Concerrration .Concerrration Detected Concentation
(maA<o) (maA<o) Concerrration (maA<o)

INffiGANICS
Arsenic 20 20 1.00 2.95E-Ol 6.45E-Ol N-l5 4.0E-Ol
cadmium 20 20 1.00 6.34E-02 2.29E-Ol N-l5 1.2E- 01
ClTomlum 20 20 1.00 8.51E-02 4.53E-Ol N-l5 1.5E-01
Copper 20 20 1.00 4.57E-01 2.16E+00 N-l2 1.1E+00
ron 20 20 1.00 3.59E+01 1.30E+02 N-l7 6.5E+01
Lead 20 20 1.00 2.45E-Ol 6.14E-Ol N-l2 4.5E-01
Manganese 20 . 20 1.00 1.96E+00 1.19E+Ol AH2 4.5E+00
Mercury 0 0 NO -- -- --
Nickel 20 20 1.00 6.79E-02 8.33E-01 N-l5 2.4E-01
Sliver 2 2 1.00 2.58E-02 2.63E-02 AH5 2.6E-02
Zinc 20 20 1.00 5.57E+00 2.28E+01 N-l5 1.1E+01

SEMiVa.ATILES
Anthracene 20 20 1.00 8.31E-04 2.93E-03 N-l7 1.5E-03
Benzofluoranthene 20 20 1.00 2.80E-03 8.37E-03 N-l7 5.9E-03
Benzotrtazole 20 20 1.00 2.02E-02 1.09E-01 N-l7 4.5E-02
Benzotrtazole, chlorinated 20 20 1.00 2.71E-03 .1.85E-02 N-l7 5.2E-03
Benzo(a)an1hracene 20 20 1.00 8.95E-04 6.05E-03 AH7 2.8E-03
Benzo(a)p)'T"ene 20 20 1.00. 4.38E-04 1.14E-03 N-l7 7.6E-04
Benzo(e)p)'T"ene 20 20 1.00 3.34E-03 7.36E-03 AH5 5.3E-03
Benzo(ghQperylene 20 20 1.00 4.13E-04 1.82E-03 N-l5 . 9.0E-04
Chrysene & Trlphenylene 20 20 1.00 4.67E-03 1.17E-02 N-l7 8.1E-03
Coronene 20 9 0.45 1.02E-04 4.50E-04 N-l5 1.5E-04
Dibenzo(a,h)anthracene 20 19 0.95 1.56E-04 4.53E-04 . AH7 2.7E-04
Fluoranthene 20 20 1.00 2.44E-02 8.87E-02 . AH5 4.9E-02
Fluorene 20 20 1.00 4.45E-04 3.68E-03 AH7 1.4E-03
Indeno(1,2,3-cd)p)'T"ene 20 20 1.00 2.82E-04 1.08E-03 N-l5 6.0E-04
MN=178, Cl-homologs 20 20 1.00 3.70E-03 1.69E-02 N-l7 6.9E-03
MN=178, C2-homologs 20 20 1.00 6.23E-03 1.84E-02 N-l7 1.1E-02
MN=178, C3-homologs 20 20 1.00 4.82E-03 1.22E-02 N-l7 8.7E-03
MN=178, C4-homologs 20 20 1.00 1.32E-03 4.24E-03 N-l7 2.5E-03
MN=228 18 18 1.00 6.99E-03 2.00E-02 N-l7 1.2E-02
MN=252 0 0 NO -- -- --
MN=276 20 20 1.00 9.22E-04

.
4.26E-03 N-l5 1.9E-03

. MN=278 20 20 1.00 4.99E--'04 1.87E-03 N-l7 9.8E-04
MN=302 20 13 0.65 1.08E-04 1.62E"':03 N-l7 2.1E-04
Perylene 20 20 1.00 4.38E-04 1.37E-03 AH2 8.1E-04
Phenanthrene 20 20 1.00 9.24E-04 1.32E-02 N-l7 3.5E-03
Pyrene 20 20 1.00 1.98E-02 6.13E-02 N-l5 3.4E':"'02
PAHs (total parent) 2 2 1.00 1.66E-Ol 1.97E-Ol N-l7 1.8E- 01

PESTICIDES/PCBs
BHe, alpha- . 20 20 1.00 6.29E-05 3.00E-04 N-l2 1.6E-04
BHe, gamma- 20 20 1.00 7.39E-05 5.55E-04 AH2 1.7E-04
Chlordane, alpha- 20 19 0.95 3.37E-04 1.65E-03 AH2 7.5E-04
Chlordane, gamma:- 20 20 1.00 3.12E-04 1.77E-03 AH5 8.3E-04
DOD, p,p'- 20 20 1.00 7.30E-04 2.87E-03 AH5 1.7E-03
DOE, p,p'- 20 20 1.00 5.15E-04 2.71E-03 AH5 1.0E-03
DDT, p,p'- 20 20 1.00 6.30E-05 6.28E-04 AH5 2.2E-04
Hexachlorobenzene 20 20 1.00 4.85E-05 1.46E-04 N-l5 8.0E-OS
Aroclor-1242 20 20 1.00 1.22E-03 9.64E-03 N-l5 4.7E-03
Aroclor-l254 20 20 1.00 7.58E-02 1.95E-Ol N-l5 1.2E-' 01

NO = Not detected
* = Mean exceeds the maximum detected concentration'as a result of sample quantitation limits (SGLs) reported for this constituent

(a) Includes the following samples locations; AH, N-l2, AHS, and AH7



TAB...E 3-'6 (cont.)
SUrvMAAY STAllS1lCS FOO CO'ISllTLENTS JlNALYlED FOR PRESENCE IN SHELlFISH CCllECTED IN Al..l..EN HARBOR (OYSTERS) (a)

NCBC Dll.V1SVIU£ - SITE rn

Number Frequency Minimum MaxImum location Geometric
of Times of Detected Detected of Maximum Mean

samples Detected Detection Concern-atlon Concern-atlon Detected Concern-atlon
m m Concern-ation m

INOAGANICS
Arsenic 3 3 1.00 2.43E-01 ' 3.95E-01 LANDS 3,2E-01
cadmium 3 3 1.00 3.61E-01 6.45E-01 LANDM 5.2E-01
ClTomlum 3 3 1.00 3.63E-02 5.32E-02 l..ANJM 4.6E-02
Copper 3 3 1.00 4.60E+01 1.05E+02 l..ANJM 7.9E+01
"'on 3 3 1.00 6.97E+01 1.13E+02 l..ANJM 9.4E+01
Lead 3 3 1.00 1.13E-01 2.53E-01 l..ANJN 1.7E-01
~ganese 3 3 1.00 7.65E-01 1.28E+00 l..ANJN 1.1E+00
Mercury 0 0 NO
Nickel 3 3 1.00 2.19E-01 4.44E-01 l..ANJS 2.8E-01
Silver 3 3 1.00 5,00E-02 7.06E-01 l..ANJN 1.5E-01
ZIrI: 3 3 1.00 4.34E+02 5.44E+02 l..ANJS 5.0E+02

SEMIVOLATILES
Anthracene 3 3 1.00 7.08E-04 9.61E-04 LANDM 8.4E-04
Benzofluoranthene 3 3 1.00 2.25E-03 3.00E-03 l..ANJS 2.7E-03
Benzotrlazole 3 3 1.00 7.09E-04 2.07E-03 l..ANJN 1.4E- 03
Benzotrlazole, chlorinated 3 3 1.00 5.59E-04 7.45E-04 l..ANJNM 6.6E-04
Benzo(a)anthracene 3 3 1.00 4,28E-03 7.21E-03 l..ANJS 5.8E-03
Benzo(a)pyrene 3 3 1.00 1.54E-04 2.16E-04 l..ANJM 1.7E-04
Benzo(e)pyrene 3 3 1.00 1.51 E-03 2.34E-03 l..ANJN 1.8E-03
Benzo(ghQperylene 3 3 1.00 9.01E-05 2.29E-04 LANDN 1.4E-04
Chrysene & Triphenylene 3 3 1.00 8.46E-03 1.24E-02 l..ANJN 1.0E-02
Coronene 3 3 1.00 2.45E-05 7.24E-:-05 l..ANJN 4.5E-05
Dlbenzo(a,h)antlTacene 3 3 1.00 2.74E-05 4.50E-05 LANDM 3.3E-05
Fluoranthene 3 3 1.00 4.03E-02 6.05E-02 l..ANJN 4.9E-02
Fluorene 3 3 1.00 1.32E-03 1.56E-03 l..ANJN 1.4E-03
Indeno(1,2,3-cd)pyrene 3 3 1.00 2.82E-05 8.33E-05 lAf'ON 4.8E-05
MoN= 178, C1 - homologs 3 3 1.00 4.66E-03 8.60E-03 l..ANJN 6.3E-03
MoN=178, C2-homologs 3 3 1.00 1.02E-02 1.83E-02 l..ANJN 1.3E-02
MoN=178, C3-homologs 3 3 1.00 5.12E-03 9.55E-03 l..ANJN 6.7E-03
MoN=178, C4-homologs 3 3 1.00 1.57E-03 2.70E-03 l..ANJN 2.0E-03
MoN=228 0 0 NO
MoN=252 0 0 NO
MoN=276 3 3 1.00 3.26E-04 6.32E-04

~
5.0E-04

MoN=278 3 3 1.00 2.48E-04 3.08E-04 2.7E-04
MoN=302 3 3 1.00 2.39E-04 3.60E-04 l..ANJN 3.1E-04
P8ry1ene 3 3 ' 1.00 1.29E-04 2.52E-04 l..ANJN 1.8E-04
Phenanthrene 3 3 1.00 4.14E-03 5.17E-03 LANDN 4.6E-03
Pyrene 3 3 1.00 1.90E-02 3.00E-02 l..ANJN 2.4E-02
PAHs (total parent) 3 3 1.00 8.93E-02 1.27E-01 l..ANJN 1.1E-01

PESTICIl:ES/PCBs
BHC,alpha- 3 3 1.00 1.12E-04 1.29E-04 LANDM 1.2E-04
BHe, gamma- 3 3 1.00 7.28E-05 9.80E-05 l..ANJM 8.3E-05
Chlordane, alpha- 3 3 1.00 1.27E-03 1.57E-03 l..ANJN 1.4E-03
Chlordane, gamma- 3 3 1.00 1.27E-03 1.68E-03 l..ANJN 1.5E-03
DOD, p,p'- 3 3 1.00- 1.87E-04 1.14E-03 l..ANJN 5.2E-04
DOE, p,p'- 3 3 1.00 3.26E-03 4.81E-03 LANDM 3.9E-03
DDT, p,p'- 3 3 1.00 3.53E-03 4.36E-03 l..ANJN 4.0E-03
HexachlordJenzene 3 1 0.33 2.84E-05 2.84E-05 l..ANJN ~.7E-05 *
Aroclor-1242 3 3 1.00 4.20E-03 7.80E-03 l..ANJM 5.7E-03
Aroclor-1254 3 3 1.00 1.75E-01 1.92E-01 l..ANJS 1.8E-01

NO = Not detected
* = Mean exceeds the maximum detected COrI:entration as a result of sample QLantitation limits (SOLs) reported fO" this constituent

(a) Includes the following samples locations; l..PNDM, l..ANJN, and l..ANJS

•



· ' TABLE3-7
CONSTITUENTS OF POTENTIAL CONCERN

NCBC DAVISVILLE - SITE 09

62 SURFACE SOIL 64 SUBSURFACE SOIL 43 GROUND WATER 9 SURFACE WATER

17 INORGANICS 161NORGANICS 161NORGANICS 5 INORGANICS
Aluminum Antimony Aluminum Aluminum
Antimony Arsenic Antimony Arsenic
Arsenic Barium Arsenic Chromium
Barium Beryllium Barium Manganese
Beryllium Cadmium Beryllium Vanadium
Cadmium Chromium Cadmium
Chromium Cobalt Chromium 4 VOLATILES
Cobalt Copper Cobalt Carbon disulfide
Copper Lead Copper Dichloroethene, 1,2- (totaQ
Lead Manganese Lead Tetrachloroethane, 1,1,2,2-
Manganese Mercury Manganese Trichloroethane
Mercury Nickel Mercury
Nickel Silver Silver
Selenium Thallium Thallium
Silver Vanadium Vanadium
Vanadium Zinc Zinc
Zinc

10 VOLATILES 11 VOLATILES
5 VOLATILES Acetone Acetone

Acetone Benzene Benzene
Chloroform Butanone, 2- Chlorobenzene
Tetrachloroethene Chlorobenzene Dichloroethane, 1,2-
Toluene Chloroform Dichloroethene, 1,2- (TotaQ
Trichloroethane, 1,1,1- Ethylbenzene Dichloropropane, 1,2-

Tetrachloroethene Ethylbenzene
24 SEMIVOLATILES Toluene Toluene

Acenaphthene Trichloroethane Trichloroethane
Acenaphthylene Xylenes (TotaQ Vinyl chloride
Anthracene Xylenes (T.otaQ
Benzoic acid 26 SEMIVOLATILES
Benzo(a)anthracene Acenaphthane 15 SEMIVOLATILES
Benzo(a)pyrene Acenaphthylene Acenaphthane
Benzo(b/k)f1uoranthene. Anthracene Bis(2-chloroethyl)ether
Benzo(ghQperylene Benzo(a)anthracene Bis(2-chloroisopropyQether
Bis(2~ethylhexyQphthalate Benzo(a)pyrene Dibenzofuran
Butyl benzyl phthalate Benzo(b/k)f1uoranthene Dichlorobenzene, 1,2-:-
Carbazole Benzo(ghQperylene Dichlorobenzene, 1,4-
Chrysene Bis(2-ethylhexyQphthalate Diethyl phthalate
Dibenzofuran Butyl benzyl phthalate Dimethylphenol, 2,4-
Dibenzo(a,h)anthracene Carbazole Fluorene
Di-n-butyl phthalate Chrysene Methylnaphthalene, 2-
Fluoranthane Dibenzofuran Methylphenol,2-
Fluorene Dibenzo(a,h)anthracene Methylphenol,4-
Indeno(1,2,3-cd)pyrene Dichlorobenzene, 1,2- Naphthalene
Methylnaphthalene, 2- Dichlorobenzene, 1,4- Nitrophenol, 4-
Naphthalene Diethyl phthalate Phenol
Phenanthrene Di-n-butyl phthalate
Pyrene Fluoranthane 1 PESTICIDES/PCBs
TCDD,2,3,7,8- (a) Fluorene Dieldrin

Indeno(l,2,3-cd)pyrene
Methylnaphthalene, 2-
Methylphenol, 4-
Naphthalene
Phenanthrene
Pyrene



TAB...E 3-7 (cont.)
OOI\BTITIENTS OF POTENTIAL OONCERN

NCBC DAVlSVIUE - SITE CB

SURFACE SOL (cont) SUBSURFACE SOIL (cant.) GRa..JNDWATER (cont.) SURFACE WATER (crnt.)

16 PESTICIDES/PCBs 12 PESTICIDES/PCBs
BI-C, beta- A1ct1n
Chlcrdane, alpt"a BI-C, alpha
Chlcrdane, gamma- BI-C, beta-
roD,4,4'- Chlauane, alpt"a
roE,4,4'- Chlcrdane, gamma-
roT,4,4'- roD,4,4'-
Dlelctln roE,4,4'-
Erdosulfan II roT,4,4'-
Erdosulfan sulfate Dielctln
Enctln Erdosulfan II
Enctin aldehyde Enctin
Enctln ketone Aroclcr-1260
Heptachlcr
Heptachlcr elXlxide
Methoxychlcr, p,p'-
Aroclcr-1260

(a) Dioxins and furans mq:ressed as 2,3,7,8-TCDD toxic equivalents



TABLE 3-7 (cont.)
CONSTITUENTS OF POTENTIAL CONCERN

NCBC DAVISVILLE - SITE 09

37 CLAMS 36 MUSSELS 36 OYSTERS

10lNORGANICS 9 INORGANICS 9 INORGANICS
Arsenic Arsenic Arsenic
cadmium cadmium cadmium
Chromium Chromium Chromium
Copper Copper Copper
Lead Lead Lead
Manganese Manganese Manganese
Mercury Nickel Nickel
Nickel Silver Silver
Silver Zinc Zinc
Zinc

17 SEMIVOLATILES 17 SEMIVOLATILES
17 SEMIVOLATILES Anthracene . Anthracene

Anthracene Benzofluoranthene Benzofluoranthene
Benzofluoranthene Benzotriazole Benzotriazole
Benzotriazole .Benzotriazole, chlorinated Benzotriazole, chlorinated
Benzotriazole, chlorinated Benzo(a)anthracene Benzo(a)anthracene
Benzo(a)anthracene Benzo(a)pyrene Benzo(a)pyrene
Benzo(a)pyrene Benzo(e)pyrene Benzo(e)pyrene
Benzo(e)pyrene Benzo(ghQperylene Benzo(ghQperylene
Benzo(ghQperylene Chrysene Chrysene
Chrysene Coronene Coronene
Coronene Dibenzo(a,h)anthracene Dibenzo(a,h)anthracene
Dibenzo(a,h)anthracene Fluoranthene Fluoranthene
Fluoranthene Fluorene Fluorene
Fluorene Indeno(1,2,3-cd)pyrene Indeno(1,2,3-cd)pyrene
Indeno(1,2,3-cd)pyrene Perylene Perylene
Perylene Phenanthrene Phenanthrene
Phenanthrene Pyrene Pyrene
Pyrene

10 PESTICIDES/PCBs 10 PESTICIDES/PCBs
10 PESTICIDES/PCBs BHC,alpha- BHC,alpha-

BHC,alpha- BHC, gamma- BHC, gamma-
BHC, gamma- Chlordane, alpha- Chlordane, alpha-
Chlordane, alpha- Chlordane, gamma- Chlordane, gamma-
Chlordane, gamma- DOD, p,p'- DOD, p,p'-
DOD, p,p'- DOE, p,p'- DOE, p,p'"":
DOE, p,p'- DDT,p,p'- DDT, p,p'-
DDT,p,p'- Hexachlorobeniene Hexachlorobenzene
Hexachlorobenzene Aroclor-1242 Aroclor-1242
Aroclor-1242 Aroclor-1254 Aroclor-1254
Aroclor-'1254



TABLE 3-8
RATIONALE FOR EXCLUDING DEft:CTEO

CONSTITUENTS FROM THE RISK ASSESSMENT
NCBC DAVISVILLE - SITE 09

16 SURFACE SOIL 22 SUBSURFACE SOIL 25 GROUNDWATER 5 SURFACE WATER

7 INORGANICS 8 INORGANICS 7 INORGANICS 51NORGANICS
Calcium (3) Aluminum (2) Calcium (3) ~Icium (3)
Cyanide (2) Calcium (3) Cyanide (1) Iron (3)
Iron (3) Cyanide (1) Iron (3) Magnesium (3)
Magnesium (3) Iron (3) Magnesium (3) Potassium (3)
Potassium (3) Magnesium (3) Nickel (1) Sodium (3)
Sodium (3) Potassium (3) Potassium (3)
Thallium (2) Selenium (1) Sodium (3)

Sodium.(3)
5 SEMIVOLATILES 5 VOLATILES·

Diethyl phthalate (1) 2 VOLATILES Butanone,2- (1)
Dimethylphenol, 2,4- (1) Methylene chloride (1) Chloroethane (1)
Methylphenol,4- (1) Trichloroethane, 1,1,1 - (1) Tetrachloroethane, 1,1,2,2- (1)
Pentachlorophenol (1) Tetrachloroethene (1)
Trichlorobenzene, 1,2,4- (1) 5 SEMIVOLATILES Trichloroethane, 1,1,2- (1)

Bis (2-chloroisopropyQether
4 PESTICIDES/PCBs Methylphenol, 2- (1) 13 SEMIVOLATILES

SHC, alpha- (1) Nitrosodiphenylamine, n- (1) Anthracene (1)
SHC, delta- (1) Phenol (1) Carbazole (1)
Endosulfan I (1) Trichlorobenzene, 1,2,4- (1) Chlorophenol, 2- (1)
Aroclor-1254 (1) Dichlorobenzene, 1,3- (1)

7 PESTICIDES/PCBs Dichlorophenol,2,4- (1)
BHC, delta- (1) Di-n-butyl phthalate (1)
Endosulfan I (1) Fluoranthene (1)
Endrin ketone (1) Hexachloroethane (1)
Heptachlor (1) Nitroso-di-n-propylamine, n- (1)
Heptachlor epoxide (1) Pentachlorophenol (1)
Methoxychlor, p,p'- (1) Phenanthrene (1)
Aroclor-1254 (1) Pyrene (1)

Trichlorobenzene, 1,2,4- (1)

2 PESTICIDES/PCBs
Chlordane,alpha- (1)
000,4,4'- (1)

(1) Detected in less than 5% of samples.
(2) Less than 5% detected at concentrations above maximum area background concentration.
(3) Essential nutrient



I

TAaE 3-8 (c:ant.)
RATIONALE Fa:l EXa...LDING DElECTED

COr-BTITLENTS FAOM THE AIS< ASSESSIVENT
t-CSC DAVISVILLE - SITE C9

11 QJlMS 11 M.JSSELS 11 OYSTERS

1 INORGANICS 1 INa:lGANICS' 1 INORGANICS
ron (3) l'"on (3) l'"on (3)

10 SEMIVa.ATILES 10 SEMIVa.ATILES 10 SEMIVa.ATILES
MW=178, C1-homologs (4) MW=178, C1-homologs (4) MW=178, C1-homologs (4)
MW=178, C2-homologs (4) MW=178, C2-homologs (4) MW=178, C2-homologs (4)
MW=178, C3-homologs (4) MW=178, C3-homologs (4) MW=178, C3-homologs (4)
MW=178, C4-homologs (4) MW=178, C4-homologs (4) MW=178, C4-homologs (4)
MW=228 (4) MW=228 (4) MW=228 (4)
MW=25'2 (4) MW=25'2 (4) MW=25'2 (4)
MW='Z76 (4) MW='Z76 (4) MW='Z76 (4)
MW=278 (4) MW=278 (4) MW=278 (4)
MW=:>J:f2 (4) MW=:>J:f2 (4) MW=:>J:f2 (4)
PAHs (total pCl'ent) (4) . PAHs (talal parent) (4) PAHs (total pCl'ent) (4)

(1) DelBcted In less than 5% ct samples.
(2) Less than 5% detected at crncentratlrns atove maximum area backg'"amd concentration.
(3) Essential nutrient
(4) Ccrresp:mds to a 17WP of non-specific constItUents.



TAB..E3-9
EXPOSUFE POINT OOJ\CENTRATIONS FOR OONSTITLEM"S

OF POTENTlIIL CONCEPN IN SURFACE SOL (0-21
NCBC [),,/\V1SVllLE - SITE CIJ

Geometric I\I1aximum
Mean Detected

Concerrration Concerrration
(mQA<a) (mQA<a)

INORGANICS
Aluminum 5.7E+03 3.8E+04
AntImony 1.2E+01 6.5E+01
Arsenic 2.6E+OO 3.3E+01
BarIum 3.6E+01· 1.2E+03
Beryllium 1.1E+OO 7.5E+01
cadmium 1.7E+oo 1.7E+02
CtTOmlum (110 (a) 1.9E+01 8.4E+02
Ctmmlum (V0 (a) 2.6E+OO 1.2E+02
Cobalt 9.4E+OO 4.3E+02
Coj::4Jer 9.6E+01 2.5E+04
Lead 1.1E+02 8.7E+03
Manganese 1.9E+02 2.9E+03
Mercury 2.1 E-01 2.8E+OO
Nickel 2.9E+01 4.2E+03
selenium 9.4E-01 3.2E+OO
Silver 7.5E-01 3.3E+01
Vanadium 1.8E+01 1.3E+02
Zire 2.8E+02 3.4E+04

Va.ATlLES
!\cetone 1.7E-02 1.1E-01
Chla"Dfo"m 6.9E-03 1.6E-02
Tetrach loroethene 7.6E-03 1.2E-02
Toluene 4.0E-03 * 3.0E-03
Trichloroethane, 1,1,1 - 7.7E-03 * 4.0E-03

SEMIVa.ATILES
!\cenaphthene 3.1 E-01 1.4E+01
!\cenaphthylene 3.8E-01 9.1E-01
Anthracene 4.2E-01 2.2E+01
Benzoic acid 4.7E-01 8.7E-01
Benzo(a)anthracene 7.8E-01 6.9E+01
Benzo(a)p)1"ene 6.9E-01 4.5E+01
Benzot!JA<)f1uoranthene t!J) 1.3E+OO 2.2E+02
Benzo(g,h,Operyiene 4.7E-01 ·2.9E+01
bls(2-EthylhexyOphttalate 4.2E-01 2.3E+OO
Butyl be nzyI phthalate 3.2E-01 3.3E-01
CcrtJazale 5.3E-01 1.8E+01
ClTysene 7.6E-01 6.3E+01
Dibenzofuran 2.1E-01 8.4E+OO
Dibenzo(a,h)antlTacene 2.8E-01 6.5E+OO
DI-n-butyl phttalate 3.6E-01 S.7E'+OO
Fluoranthene 1.2E+OO 1.4E+02
Fluorene 2.5E-01 1.5E+01
Indeno(1,2,3-cd)p)1"8ne 4.6E-01 2.4E+01
/'v1ethylnciphttalene,2- 3.7E-01 ·4.3E+OO
Naphttalene 3.2E-01 9.3E+OO
Phenanthrene 1.0E+oO 1.3E+02
Pyrene 9.9E-01 1.2E+02
TCDD, 2,3,7,8- (c) 2.1E-04 2.3E-04

•



TAaE 3-9 (cont.)
EXPOSJF£ POINT COI\CENTRATIONS FOR COI'STITlENTS

OF POTENllAL CONCERN IN SJRFACE SOL (0-21
I\CBC DAVISVILLE - SITE ci:l

PESTICIEES/PCBs
BI-C, beta-
Chlerdane, alpha
Chlerdane, gamma
000,4,4'-
ooE,4,4'-
ooT,4,4'
Oielctln
Erdosulfan II
Erdosulfan sulfate
En::tln
Enc:tln aldehyde
En::tln kelOne .
HeptachlO"
HeptachlO" epoxlde
MethaxychlO", p,p'
Arocler-1260

Geometric
Mean

Concern-atlon
(mgft<g)

6.9E-03
1.4E-02
1.3E-02

.1.2E-02
1.0E-02
1.7E-02
9.0E-03
7.4E-03 *
1.1E-02
9.3E-03
5.3E-03
1.2E-02
5.6E-03 *

.6.1E-03
5.4E-02
2.0E-01

MaXImum.
Detected

Concern-atlon
(mgft<g)

2.1E-02
2.8E-02
2.3E- 02
9.5E- 02
1.6E-02
6.0E-02
5.4E-02
7.4E-03
3.3E-02
2.4E-02
1.1E-01
5.7E-02
1.4E-03
2.9E-02
6.3E-01
3.0E+01

* = Mean exceeds the maximum detected coreentratlon
(a) Concentratlons fer ctTOmlum repmed as total chromium; ratlo 7:1 0.e.7/8

chromium III and 1{8 chromium VQ used to estlmate exposure point
concern-atlons (EPCS) fer dlromium III and chromium VI (EPA Region II
1990 Personal Communlcatlon).

(b) EPCs estlmated fer benzo(b)fluoranthene and benzo(k)flueranthene
combined, slree the data fer these constltuents were not repcrted
separamly fO" all Sim 9 soli samples.

(c) Dioxins ard furans expressed as 2,3,7,8-TCoo toxic equivalents



TAaE3-10
EXPOs...JFE POINT ml\CEmi=lATIOJ'lllS FOR m~ITlENTS

OF POTENTIAL CO'lCEFN IN s...JBs...JFFACE SOIL (2-10')
NCBC DAVISVILLE - SITE rn

Geometric MaXImum
Mean Detected

Concentatlon Concentatlon
(mClJ1<a) (mgfl<g)

IN01GANICS
Antimony 1.3E+01 9.0E+01
Hsenlc 3.1E+00 1.4E+01
BarIum 5.5E+01 6.8E+02
Beryllium 1.1E+00 5.6E+OO
Cadmium 3.5E+00 5.6E+01
Ctromlum III (a) 1.7E+01 1.3E+02
CtTomlum VI (a) 2.4E+00 1.9E+01
Cobalt 8.9E+00 2.6E+01
Co~er 1.0E+02 2.8E+03
Lead 1.3E+02 2.1E+03
Manganese 1.9E+02 1.3E+03
Mercury 2.3E-01 1.7E+00
Nickel 3.0E+01 2.3E+02
Silver 1.5E+00 3.5E+01
Thallium 6.0E-01 6.9E-01
Vanadium 2.3E+01 8.2E+02
Zinc 3.3E+02 3.1E+03

Va..ATlLES
lIcetone 4.7E-02 5.9E+01
Benzene 1.3E-02 1.5E+00
Butanone, 2- 2.0E-02 1.8E+02
Chlord:Jenzene 1.6E-02 1.8E- 01
Chloroform 7.7E-03 * 2.0E-03
Ethylbenzene 1.5E-02 9.1E+02
Tetrach loroethene 1.3E-02 * 2.0E-03
Taluene 1.4E-02 1.5E+04
Trlchloraethene 1.0E-02· 3.8E+00
Xyfenes (Tota~ 2.4E-02 .4.2E+03

SEMIVa..ATILES
lIcenaphthene 4.6E-01 1.7E+01
lIcenaphthyfene 3.1E-01 * 5.1E-02
Anthracene 5.1E-01 2.3E+01
Benzo(a)anthracene 1.1E+00 4.1E+01
Benzo(a)pyrene 9.6E-01 2.2E+01
Benzo(bft<)fluoroanthene (b) . 2.1E+00 8.2E+01
Benzo (g, h,~peryfene 6.3E-01 l.SE+01
Sis (2 -ethyfhexyf)phtt"alate 1.0E+00 3.3E+01
Butyf benzyl phthalate S.1E-01 8.3E+00
cabazole 6.3E-01 1.0E+01
CtTysene 1.0E+OO 2.1E+01
Dibenzofuran 4.6E-01 1.2E+01
Dibenzo(a,h)anttTacene 5.4E-01 6.4E+00
Dichlord:Jenzene, 1,2- 6.3E-Ol 4.3E+OO
Dlchlord:Jenzene, 1,4- 5.5E-01 8.4E-01
Dlethyf phtt"alate 3.2E-01 * 4.4E-02
DI-n-butyf phtt"ala1B 4.4E-01 1.3E+00
Fluoranthene 1.8E+00 9.4E+01
Fluorene 4.5E-01 1.8E+01
Indeno(1 ,2,3-cd)pyrene 5.9E-01 1.5E+01
tv'ethylnaphtt"alene,2- 7.1E-01 5.0E+00
tv'ethylphenol,4- 3.2E-01 * 2.8E-01
Naphtt"alene 5.4E-01 1.9E+01
Phenanthrene 1.4E+00 1.1E+02
Pyrene 1.4E+00 8.1E+01

•



TAaE 3-1 0 (cont)
EXPOSURE POINT COr-.cENTRATIONS FOR CONSTITlENTS

OF POTENTIAL CONCERN IN SUBSUFFACE SOIL (2-10')
r-.cBC DAVISVIllE - SITE CB

PESTICICES/PCBs
A1ctin
BI-C, alpha
BI-C, beta
Chlordane, alpha
Chlordane, gamma
000,4,4'
OOE,4,4'
OOT,4,4'-
Olela-In
Erdosulfan II
Enctln
Aroclor-1260

Geometnc
Mean

Concerrration
(mQ!1<g)

3.6E-03
2.1E-03 *
6.2E-03
1.4E-02 *
1.1E-02 *
2.1E-02
1.6E-02
1.6E-02
5.8E-03
1.2E-02
5.6E-03 ;0

2.4E-01

MaXImum
Detected

Concerrration
(mQl1<g)

3.6E-03
9.8E-04
4.2E-02
1.3E-02
7.6E-03
3.2E-01
8.9E-01
6.6E-02
1.2E-02
7.2E-02
1.7E-03
1.7E+OO

* = Mean exceeds the rraxlmum detectad concentration
(a) Concentrations for ch"omlum reported as total chromium; ratio 7:1 0.e.7/8

chromium III and 1/8 dlromium VQ used to estimate exposure point
concerrrations (EPCS) for dlromlum III and ch"omium VI (EPA Region II
1990 Personal Communication).

(b) EPCs estimated for benzo{b)f1uoranthene and benzo~)f1uoranthene

combined, since the data for these constituents were not reportad
separately for all Site 9 soli samples.



, TAB.£S-'-11
EXPOs.JRE POINT COt\CENTRATIONS FOR CCNSTI-ru=NTS

a= POTENTIAL CO"ICER\lIN GlaJND WATER
NCBC DAVISVIllE - SITE CB

Geometric
Mean

Concent"atlon
, (mall)

Maximum
Detected

Concent"atlon
(mQ/l)

INa=lGANICS
Aluminum 3.6E-01 3.8E+01
AntImony 3.3E-02 7.1E-02
Arsenic 4.3E-03 1.5E-02
Bar1um 5:1E-02 7.5E-01
Beryllium 1.1E-03 2.7E-03
cadmium 3.4E-04 5.2E-03
Ctromlum III (a) 7.0E-03 2.3E-02
CtTOmlum VI (a) 1.0E-03 3.3E-03
Cobalt 1.0E-02 5.0E-02
Co~a"' 7.5E-03 7.2E-02
Lead 3.4E-03 2.6E-02
Manganese 4.2E-01 1.9E+00
Mercury 2.1E-04 3.2E-04
Silver 4.2E-04 7.1E-04
Thallium 2.7E-03 3.9E-03
vanadium 7.3E-03 2.3E-02
Zinc pE-02 1.7E- 01,

Va..ATlLES
/\cetone 1.4E-02 3.0E+00
Benzene 7.7E-03 1.1E-02
Chlorci::lenzene 1.2E-02 6.2E-01
Dichloroethane, 1,2- 9.6E-03 3.2E-01
Dichloroethene, 1,2- (Total) 1.4E-02 ' 2.8E+01
Dichlorq:ropane, 1,2- 1.1E-02 9.4E-01
Ethylbenzene pE-02 8.7E-02
Toluene 1.0E-02 2.8E-02
Trichloroethene 1.0E-02 1.2E+00
Vinyl chloride 1.4E-02 7.0E+00
Xylenes (Tata~ 1.4E-02 1.9E- 01

SEMIVa..ATILES
/\cenaphthene 1.2E-02 6.6E-02
Bis Co2 -chloroethyl)etha"' 8.2E-03 1.4E- 02
Bis Co2 -chlorolsalIOPyl)etha"' 5.6E-03 * 3.0E- 03
Dibenzofuran 1.1E-02 2.4E-02
Dichlorobenzene, 1,2- 1.lE-02 * 8.0E- 03
Dichlorobenzene, 1,4- 1.3E-02 4.2E-01
Dlethyl phthalatB 5.6E-03 * 2.0E-03
Dlmethylphenol, 2,4- 1.2E-02 8.6E-01
Fluorene 1.2E-02 2.3E-02
Methylnaphthalene,2- 1.lE-:02 2.5E-02
Methylphenol,2- 1.2E-02 3.5E-01
Methylphenol,4- 1.3E-02 3.7E-01
Naphtralene 1.1E-02 4.7E-02
Nttrophenol, 4- 1.6E-02 * 3.0E-03
Pherol 1.1E-02 6.6E-02

PESTICIDES/PCBs
Dlelctln 4.0E-05.* 2.4E-06

* = Mean exceeds the maximum detected concent"atlon
(a) Concentrations for ctTomlum repated as total chromium; ratio 7:1 0.e.7/8

ctTOmlum III and 1/8 chromium V~ used to estimate elqXJsure mint
concent'ations (EPCs) for chromium III and ctTomlum VI (EPA Region II
1990 Pa"'sonal Communlcatien).



TAB.£3-12
EXPOSUPE POINT CONCENTRATIONS FOR CONSTITlENTS

OF POTENTlIll... CO\JCEFN IN SURFACE WATER
NCBC DAVlSVIUE - SITE CB

Geomelrlc Maxfmum
Mean Detected

Constituent Concent"ation ConcenTation
(mQ/l) (mQ/l)

INOAGANICS
Aluminum 3.7E-01 * 3.4E-01
Arsenic 3.3E-03 4.2E-03
CtTomlum III (a) 7.7E-03 1.0E-02
CtTomlum VI (a) 1.1E-03 1.5E-03
Manganese 7.2E-02 1.4E-01
Vanadium 7.2E:"'03 1.2E-02

Va..ATiLES
Ca"bon disulfide 4.0E-03 * 2.0E-03
Dlchlcroethene, 1,2- (total) 5.2E-03 6.0E-03
Telrachlcroethane, 1,1,2,2- 4.4E-03 * 3.0E-03
Trlchlcroethene 4.0E-03 * 2.0E-03

* = Mean ElXI:eeds the maximum detec18d concen1r"ation
(a) Concentrations fcr ctTomlum reputed as total chromium; ratio 7:1

7/8 ctTomlum III and 1/8 ctTomlum VQ used to estima18 exposure
point concentrations fa" ctTomlum III and chromium VI (EPA Region
111990 Personal Communlc:ati01).



TAB.£3-13
EXPOSUF£ POINT COr--cENTRATION POO CrnSTiTLENTS CF POTENTIAL

COr--cERN IN SHB..LFISH CXl..LECTED IN J\l..l.EN I-iAABOR (a..JlMS)
r--cBC DAVl5VILLE - SITE rn

Geometric MaXImum
Mean Detected

Concenratlon Concenratlon
/

(mQl\<o) (mQ}\<o)

INORGANICS
Arsenic 4.8E-01 8.6E-01
cadmium 7.3E-02 1.4E- 01
ClTomlum III (a) 6.5E-02 5.6E-01
ClTomlum VI (a) 9.2E-03 8.1E-02
Co~er 2.1E+OO 6.0E+OO
Lead 1.9E-01 4.3E+OO
Manganese 3.5E+OO 1.2E+01
Mercury 8.4E-03 8.9E-03
Nickel 9.0E-01 2.2E+OO
Silver 1.4E-01 o· 2.0E-01
Zinc 1.3E+01 2.1E+01

SEMIVa..ATILES
Anthracene 5.6E-04 1.3E-03
Benzofluoranthene ~.OE-03 1.2E-02
Benzotrlazole 2.1E-02 8.1E-02
Benzotrlazole, chlainated 3.1E-03 8.4E-03
Benzo{a)anthracene 1.9E-03 7.8E-03
Benzo{a)pYf"ene 6.5E-04 4.4E-03
Benzo{e)pYf"ene 1.8E-03 7.1E-03
Benzo(ghQpery1ene 4.9E-04 4.3E-03
ClTysene 3.4E-03 8.7E-03
Ccronene 1.7E-04 5.2E-04
Dlbenzo(a,h)antlTacene 2.8E-04 1.3E-03
Fluoranthene 1.5E-02 4.1E-02
Fluorene 5.8E-04 1.4E-03
Indeno{l,2,3-cd)pYf"Bne 4.9E-04 2.6E-03
Pery1ene 4.1E-04 2.3E-03
Phenanthrene 2.1E-03 7.7E-03
Pyrene 1.3E-02 2.8E-02

PESTICICES/PCBs
BHC,alpha- 6.1E-05 8.0E-05
BHC, gamma- 6.2E-05 1.3E-04
Chlordane, alpra- 1.8E-04 4.2E-04
Chlordane, garnma- 2.0E-04 5.4E-04
DOD, p,p'- 3.3E-04 7.0E-03
DOE, p,p'- 1.8E-04 9.5E-04
DOT, p,p'- 1.2E-04 1.1E-03
HexachlordJenzene 7.6E-05 1.5E-04
Aroclor-1242 8.7E-04 2.3E-03
Aroclor-l254 3.7E-02 1.1 E-01

* = Mean exceeds the maximum detected concenratlon
(a) Concentrations for clTomlum reported as talal chromium; ratio 7:1 O.e.,

7/8 clTomlum III and 1/8 clTomlum VQ used 10 estirnatB exposure point
concenratlons(EPCs) for chromium III and clTomlum VI (EPA Region II
1990 Personal O:mirnunicatlon).



, .

TAB...E 3-13 (cont)
EXPOSUFE POINT CO!'eENTRATION FOR CONSTlTlENTS a= POTENTIAL

CO!'eERN IN SHEl..l..FISH CXJLLECTED IN AlLEN HARBOR (M..JSS8..S)
!'eBC DAVlS\lIUE - SITE 00

Geometric MaXlmum
Mean Detected

Concern-ation Concem-ation
(mgft<g) (mgft<Q)

INOAGANICS
Arsenic 4.0E-01 6.4E-01
cadmium 1.2E- 01 2.3E-01
CtTCJmlum III (a) 1.3E-01 4.0E-01
CtTOmlum VI (a) 1.9E-02 5.7E-02
Copper 1.1E+00 2.2E+00
Lead 4.5E-01 6.1E-01
~ganese 4.5E+00 1.2E+01
Nickel 2.4E-01 8.3E-01
Silver 2.6E-02 2.6E-02
Zinc 1.1 E+01 2.3E+01

SEMIVa.ATILES
Anthracene 1.5E-03 2.9E-03
Benzofluaanthene 5.9E-03 8.4E-03
Benzotriazole 4.5E-02 1.1E-01
Benzotrlazole, chlo1nated 5.2E-03 1.9E-02
Benzo{a)anthracene 2.8E-03 6.1E-03
Benzo{a)pyorene 7.6E-04 1.1E-03
Benzo{e)pyrene 5.3E-03 7.4E-03
Benzo{ghOpery1ene 9.0E-04 1.8E-03
ClTysene 8.1E-03 1.2E-02
Caronene 1.5E-04 4.5E-04
Dlbenzo{a,h)anthracene 2.7E-04 4.5E-04
Flueranthene 4.9E-02 8.9E-02
Flucrene 1.4E-03 3.7E-03
Indeno{1 ,2,3-cd)pyrene 6.0E-04 1.1E-03
Pery1ene 8.1E-04 1.4E-03
Phenanthrene 3.5E-03 1.3E-02
Pyrene 3.4E-02 6.1E-02

PESTICI[ES/PCBs
BHe,alpha- 1.6E-04 3.0E-04
BHe, gamma- 1.7E-04 5.5E-04
Chlerdane, alpha- 7.5E-04 1.7E-03
Chlerdane, gamma- 8.3E-04 1.8E-03
DOD, p,p'- 1.7E-03 2.9E-03
DOE, p,p'- 1.0E:-"03 2.7E-03
DOT, P,P'.- 2.2E-04 6.3E-04
Hexachlerooenzene 8.0E-OS 1.5E-04
Arocler-1242 4.7E-03 9.6E-03
Arocler-1254 1.2E- 01 2.0E-01

..

* = Mean exceeds the maximum detected concem-ation
(a) Concentrations fer chromium repmed as total chromium; ratio 7:1 O.e.,

7/8 chromium III and 1/8 chromium VO used 10 estima1B exposure point
concern-ations (EPCS) fer chromium III and chromium VI (EPA Region II
1900 Personal Communication).



TAELE 3-13 (cont)
EXPOSUFE POINT CONCENTRATION FOO CO\ISTlTlENTS OF POTENllAL

C01\CERN IN SHB.l..FISH CXLLECTED IN ALLEN HARBOR (OYSTERS)
1\CBC DAVISVILLE - SITE CD

Geometric Maximum
Wiean Detecta:!

Concertratlon Concertration
(mQJ\<g) (mgft<g)

INa=1GANICS
Arsenic 3.2E-Ol 4.0E-Ol
Cadmium - 5.2E-Ol 6.4E-Ol
ClTomlum III (a) 4.0E-02 4.7E-02
ClTomlum VI (a) 5.7E-03 6.7E-03
Cof:.ller 7.9E+Ol 1.1E+02
Lead 1.7E-Ol 2.5E-01
Manganese 1.lE+00 1.3E+00
Nickel 2.8E-Ol 4.4E-Ol
SilVer 1.5E-01 7.1E-Ol
Zinc 5.0E+02 5.4E+02

SEMIVa.ATllES
Anthracene 8.4E-04 9.6E-04
Benzoflucranthene 2.7E-03 3.0E-03
Benzotrlazole 1.4E-03 2.1E-03
Benzotrlazole, chla1nated 6.6E-04 7.5E-04
Benzo(a)anthracene 5.8E-03 7.2E-03
Benzo(a)pyrene' 1.7E-04 2.2E-04
Benzo(e)pyrene 1.8E-03 2.3E-03
Benzo(ghOperylene l.4E- 04 2.3E-04
CtTysene 1.0E-02 1.2E-02
Ccr'onene 4.5E-05 7.2E-05
Olbenzo(a,h)antlTacene 3.3E-05 4.5E-05
Fluoranthene 4.9E-02 6.0E-02
Fluorene 1.4E-03 1.6E-03
Indeno(1,2,3-cd)pyrene 4.8E-05 8.3E-05

. Perylene 1.8E-04 2.5E-04
Phenanthrene 4.6E-03 5.2E-03
Pyrene 2.4E-02 3.0E-02

PESTICID:::S,tPCBs
BHC, alpha- 1.2E-04 1.3E-04
BHC, gamma- 8.3E-05 9.8E-05
Chlordane, alpha- l.4E-03 1.6E-03
Chlordane, gamma- 1.5E-03 1.7E-03
000, p,p'- 5.2E-04 1.lE-03
OOE, p,p'- 3.9E-03 . 4.8E-03
OOT, p,p'- 4.0E-03 4.4E-03
HeX8.chlorobenzene 3.7E-05 * 2.8E-05
Aroclor-1242 5.7E-03 7.8E-03
Aroclor-l254 1.~E-Ol 1.9E- 01

* = Mean exceeds the maxlmum detected concertration
(a) Concentrations for clTomlum reported astotal chromium; ratio 7:1 V.e.,

7/8 clTomlum III ard 1/8 clTomlum VQ usa:! to estimate exposure point
concertrations (EPCs) for chromium III and clTomlum VI (EPA Region II
1900 Personal Communication).



TABLE 3-14
SUMMARY OF CANCER RISKS FOR ALL SCENARIOS

NCBC DAVISVILLE - SITE 09

CANCER RISKS

Scenario 1
(Future Construction)

Scenario 2
(Future Recreation)

Scenario 3
(Future Shellfishing)

Pathway Geometric
Mean

Geometric
RME Mean

Geometric
RME Mean RME

Incidental ingestion of soil

Dermal contact with soil 2E-08 1E-07

Inhalation of particulates

Inhalation of Volatiles
During Construction

Dermal Contact with Ground Water
While Showering

Inhalation of Volatiles
While Showering

7E-09

4E-09

5E-08

2E-07

Ingestion of Surface Water
While Swimming

Dermal Contact with Surface Water
While Swimming

Ingestion of Clams

Ingestion of Mussels

Ingestion of Oysters

6E-08

3E-08

7E-08

3E-08

\?:Zl';fQ.$. \:\Jt;f(i5.

::// ~l;+~?:A:~+p?
::::a~f.O$· {::}l:leH()(l:.

L{::{I = Cancer risk > 1E-06



TABLE3-15
SUMMARY OF CANCER RISK ESTIMATES FOR SELECTED SCENARIOS

USING TEFs FOR CARCINOGENIC PAHs
NCBC DAVISVILLE - SITE 09

CANCER RISKS (a)

Scenario 1
(Future Construction)

Scenario 2
(Future Recreation)

Scenario 3
(Future Shellfishing)

Pathway Geometric
Mean

Geometric
RME Mean

Geometric
RME Mean RME

Incidental ingestion of soil

(a) Determined using toxic equivalency factors (TEFs) for
carcinogenic PAHs; shown only for pathways for which
cancer risks above 1E-06 are estimated for these constituents.

F:>:: :::::»;1 = Cancer risk > 1E-06

•



•;'1:>

TABLE 3-16
SUMMARY OF CANCER RISK ESTIMATES FOR SCENARIO 3 (FUTURE SHELLFISHING)

USING THE ALTERNATIVE INGESTION RATES
NCBC DAVISVILLE - SITE 09

CANCER RISKS (al

Scenario 1
(Future Construction)

Scenario 2
(Future Recreation)

SCenario 3
(Future Shellfishing)

Patlw.ay Geometric
Mean

Geometric
RME Mean

Geometric
RME Mean RME

. Ingestion of Clams

Ingestion of Mussels 9E-08 1E-07

•

Ingestion of Oysters

(a) Determined using alternative ingestion rates for·
. clams (442 mg/d), mussels (13 g/day) I and oysters (291 mg/d)



TABLE 3-17
SUMMARY OF NON-CANCER HAZARD INDICES FOR ALL SCENARIOS

NCBC DAVISVILLE - SITE 09

NON-CANCER HAZARD INDICES •Scenario 1
(Future Construction)

Scenario 2
(Future Recreation)

Scenario 3
(Future Shellfishing)

Pathway Geometric
Mean

Geometric
RME Mean

Geometric
RME Mean RME

Incidental ingestion of soil

Dermal contact with soil

Inhalation of particulates

Inhalation of Volatiles
During Construction

Dermal Contact with Ground Water
While Showering

3E-04

3E-03

6E-03

2E-02

4E-02

4E-OS

1E-03

1E+OO

4E-03

1E-01

Inhalation of Volatiles
While Showering

Ingestion of Surface Water
While Swimming

Dermal Contact with Surface Water
While Swimming

Ingestion of Clams

Ingestion of Mussels

Ingestion of Oysters

1E-03

2E-04

2E-03

2E-04

3E-02

3E-02

9E-02

6E-02

4E-02

1E-01 •I) .::::.::.: .... :::::::1 = Hazard index> 1E+OO



TABLE 4-1
SUMMARY OF SITE-SPECIFIC UNCERTAINTIES

NCBC DAVISVILLE - SITE 09
.~

....•.• :.:.••.•.••:•••.••••.••••••••••••:••••••,••••••• i.::•••••i.ii.ii!;~~.i.i •••i.i.i.·.i.·.·.i•••ii••il·

Land Use

••
•
•

Pathways.

•
•
•
•

Exposures

•
•
•

'...... .
ConstructIOn
Recreation
Shellfishing

Soil Exposures
Ground Water Exposures
SuIface Water Exposures

. Shellfish Ingestion

Magnitude
Frequency

. Duration

t, ~

t, ~

t

t
t

t, ~

t

t
°t
t

Exclusion of COCs without Toxicity Data

Models

•
•
•

Fugitive Dust
Volatilization of Constituents in Air from Subsurface Soil
Volatilization of Constituents in Air from Ground Water

t
t, ~

t, ~

Chemical Concentration Data .

Toxicity Assessment
• RIDs/Slope Factors
• Interactions between fCOCs (mixtures)
• Use of Benzo(a)pyrene Slope Factor for Other

Carcinogenic PAHs .

COCs with Cancer Risks Above lE-06
• Arsenic in Soil
• Arsenic in Shellfish
• Beryllium in Soil
• 1,2-Dichloropropane, Trichloroethene, and Vinyl

Chloride in Ground Water
• Carcinogenic PAHs in Soil

COCs with IDs Greater than lE+OO
• 1,2-Djchloroethene in Ground.Water
• Toluene in Soil

t: likely overestimation (upward bias) in the estimation of risk
~: likely underestimation (downward bias) in the estimation of risk
t, ~: may under- or overestimate risk

t

t
t, ~

t

t
t
t
t

t
".\

t
t
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APPENDIX A

TOXICOLOGICAL PROFILES
FOR CONSTITUENTS OF POTENTIAL CONCERN

A.l Inorganics

Aluminum

Aluminum is one of the most abundant metals in the earth's crust, and it is ubiquitous

in air, water and soil (Goyer, 1986). The toxicity of aluminum can be divided into three major

categories: (1) the effect of aluminum compounds on the gastrointestinal tract; (2) the effect of

inhalation of aluminum compounds; and (3) systemic toxicity of aluminum. Aluminum

compounds can alter absorption of other elements in the gastrointestinal tract (i.e., fluoride,

calcium, iron, cholesterol, phosphorus) and alter gastrointestinal tract motility by inhibition of

acetylcholine-induced contractions. Inhalation of aluminum dusts can lead to the development

pf pulmonary I fibrosis producing' both restrictive and obstructive pulmonary disease. A

progressive fatal neurologic syndrome has been noted in patients on long-term intermittent

hemodialysis treatment for chronic renal failure and may be due to aluminum intoxication.

Symptoms in these patients include a speech disorder followed by dementia, convulsions and

myoclonus. Aluminum content of brain, muscle and bone tissues is increased in these patients.

Sources of the excess aluminum may be from oral aluminum hydroxide commonly given to these

patients or from aluminum in dialysis fluid derived from tap water used to prepare the dialysate

fluid. The available data have been evaluated and found to be inadequate for quantitative

non-cance':' risk assessment (EPA, 1993a,b). EPA (1993a,b) has not evaluated aluminum with

regard to its potential human carcinogenicity.
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Antimony

The best characterized human health effect associated with the inhalation of antimony is

myocardial damage. The suggested no-observed-adverse-effect-level (NOAEL) for antimony

induced myocardial damage is 0.003 mg antimony/kg body weight (bw)/day (mg/kg-d). The

chronic oral Reference Dose (RID) for antimony is 4E-04 mg/kg-d (EPA, 1993a), and is based

on a chronic rat bioassay. Rats were administered 5 ppm (0.35 mg/kg bw/day) potassium

antimony tartrate in drinking water for two years. The critical effects associated with this study

are a decrease in longevity, a decrease in fasting blood glucose levels and an alteration in

cholesterol levels. An uncertainty factor of 1,000 was applied to the lowest observed adverse

effect level (LOAEL) of 0.35 mg/kg bw/day to obtain the RID. The confidence level in this

RID is low since there was only 1 dose level of antimony used and no observed adverse effect

level (NOAEL) was established. The subchronic oral RID is also 4E-04 mg/kg-d (EPA, 1993b).

In the absence of inhalation RIDs (EPA, 1993a,b), the oral slope factors have been cross

assigned to inhalation.

This compound has not been evaluated by the U.S. EPA for evidence of .human

carcinogenic potential (EPA, 1993a,b).

Arsenic

Symptoms of arsenic intoxication consist of fever, anorexia, hepatomegaly, melanosis,

and cardiac arrythmia. Other features include upper respiratory tract symptoms, peripheral

neuropathy, and gastrointestinal, card:ovascular and hematopoietic effects. Liver injury is

characteristic of longer term or chronic exposure (Goyer, 1986).
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The chronic oral RID is 3E-04 mg/kg-d (EPA, 1993a). The critical effects associated

with ingestion of arsenic in water and food are keratosis, hyperpigmentation and possible

complications at a dose of 0.8 mg/kg-d in humans. An uncertainty factor of 3 was applied to

the LOAEL of 0.8 mg/kg-d to obtain the RID. This uncertainty factor was used to account for

the lack of reproductive toxicity data and for individual sensitivity. The confidence in the RID

is medium. The subchronic oral RID is also 3E-04 mg/kg-d (EPA, 1993b). In the absence of

inhalation RIDs (EPA, 1993a,b), the oral RIDs are cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"A" - a human carcinogen (EPA, 1993a). Exposure to arsenic by the oral route is known to.

produce skin cancer, while inhalation will cause lung cancer. The slope factors for these

carcinogenic effects are 1.8 (mg/kg-d)-l (5E-05 (},tg/l)-l) for ingestion and 5E+OI (mg/kg-dt1

(4.3E-03 (]tg/m3t 1
) for inhalation (EPA, 1993a,b).

Barium

Symptoms of accidental poisoning from ingestion of soluble barium salts has resulted in

gastroenteritis, muscular paralysis, decreased pulse rate, and ventricular fibrillation· and

extra-systoles (Goyer, 1986).

The chronic oral RID for barium is 7E-02 mg/kg-d (EPA, 1993a) and is based upon

drinking water studies in humans and various rodent studies. In one human, study, barium (as

barium chloride) was administered in the drinking waterat 0 mg/L,for weeks 0-2; 5 mg/L for

weeks 3-6; and 10 mg/L for weeks 7-10. A NOAEL of 10 mg/L was identified in this study

which corresponds to 0.21 mg/kg-d. An uncertainty factor of 3 was applied to the NOAEL to

obtain this RID. This uncertainty factor was used to account for the use of subchronic rather
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than chronic data. The confidence level in this RID is medium. The subchronic oral RID is

also 7E-02 mg/kg-d (EPA, 1993b). ,

Occupational poisoning to barium is uncommon, but a benign pneumoconiosis (baritosis)

may result from inhalation of barium sulfate dust and barium carbonate. It is not incapacitating

and is usually reversible with cessation of exposure. The chronic inhalation RID value of 1E-04

mg/kg-d (EPA, 1993b) is based on a 4 month inhalation study in rats where the critical effect

was fetotoxicity. An uncertainty factor of 1,000 was applied. The subchronic inhalation RID

is 1E-03 mg/kg-d (EPA, 1993b) and was derived using an uncertainty factor of 100.

Barium has not been evaluated by the U. S. EPA for evidence of human carcinogenic

potential (EPA, 1993a,b).

Beryllium

The major toxicologic effects of beryllium are on the lung. It may produce an acute

chemical pneumonitis, hypersensitivity or chronic granulomatous pulmonary disease (berylliosis)

(Goyer, 1986).

The chronic oral RID for beryllium is 5E-03 mg/kg-d (EPA, 1993a). This value is based

upon a chronic drinking water study in rats. Beryllium was administered to rats over their

lifetime at a concentration of 0 or 5 ppm (0.54 mg/kg-d) in drinking water. There were no

observed adverse effects. An uncertainty factor of 100 was applied to the NOAEL to obtain the

RID. This uncertainty factor was used to account for inter- and intraspecies variability. The

confidence level for the RID is low. The subchronic oral RID is also 5E-03 mg/kg-d (EPA,

1993b). Since EPA (1993a,b) has not established inhalation RIDs for beryllium, the oral RIDs

are cross-assigned to inhalation.
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The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). Beryllium compounds have been shown to induce malignant lung tumors via

inhalation in rats and monkeys and osteogenic sar~oma via intravenous or intramedullary

inj~ction in rabbits. The oral slope factor for beryllium is 4.3 (mg/kg-dt1 (EPA, 1993a) and is

based on tumors at multiple sites in rats exposed to beryllium in drinking water. The inhalation

slope factor for beryllium is 8.4E+00 (mg/kg-d)-l (2.4E-03 (J.tg/m3yl) (EPA, 1993a,b) and is

based upon lung cancer deaths among workers exposed to beryllium via inhalation.

Cadmium

Ingestion of cadmium results in nausea, vomiting and abdominal pain. Inhalation of

cadmium fumes may result in an acute chemical pneumonitis and pulmonary edema (Goyer,

1986).

The chronic oral RIDs for cadmium are 5E-04 mg/kg-d (water) and lE-03 mg/kg-d

(food) (EPA, 1993a). The critical' effects associated with chronic ingestion of cadmium are

proteinuria and renal damage in humans. An uncertainty factor of 10 was applied to the

NOAELs (0.005 mg/kg-d for water and 0.01 mg/kg-d for food) in order to determine the RIDs.

This uncertainty factor was used to account for intrahuman variability. The confidence level for

the RIDs is high. In the absence of subchronic oral RIDs (EPA, 1993b), the chronic oral RIDs

are used to assess subchronic exposures. Since inhalation RIDs are also unavailable (EPA,

1993a,b), the chronic oral RID fur water is used to evaluate inhalation exp,?sures.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"BI" - a probable human carcinogen (limited. human and sufficient animal evidence). The
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inhalation of cadmium has been shown to produce respiratory tract cancers in humans and

various tumors in rats and mice following inhalation and injection exposures. Based on the

human data, an inhalation slope factor of 6.3 (mg/kg-dyl (1.8E-03 Vtg/m3yl) has been

established (EPA, 1993a,b). There are no positive cancer studies of orally ingested cadmium

suitable for quantitation (EPA, 1993a).

Chromium ill

Note: The concentrations for chromium on-site were reported as total chromium. In this

RA, total chromium is broken down to chromium ill and chromium VI based on a 7:1 ratio

(i.e., 7/8 chromium ill and 1/8 chromium VI).

The chronic oral RID for chromium ill is 1E+00 mg/kg-d (EPA, 1993a). This RID is

based on no observed effects in rats chronically exposed to Cr2~3 in their diet. An uncertainty

factor of 100 and a modifying factor of 10 were applied to the NOAEL of 1400 mg/kg-d in

determining the RID. The uncertainty factor was used to account for inter- and intraspecies

variability, while the modifying factor was used to reflect uncertainty in the NOAEL. The

confidence in the RID is low. The subchronic oral RID is also 1E+00 mg/kg-d (EPA, 1993b).

Since EPA (1993a,b) has not established inhalation RIDs, the oral RIDs are cross-assigned to

inhalation for the purposes of this RA.

EPA (1993a,b) has not classified chromium ill with regard to its potential human

carcinogenicity.
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Chromium VI

Note: The concentrations for chromium on-site were reported as total chromium. In this

RA, total chromium is broken down to chromium ill and chromium VI based on a 7:1 ratio

(i.e., 7/8 chromium ill and 118 chromium VI).

The chronic oral RID for chromium VI is 5E-03 mg/kg-d (EPA, 1993a) and is based

upon a study in which no adverse effects were observed in rats which received 0 to 11 mg/l or

25 mg/l chromium in drinking water for 1 year. No adverse effects were seen in humans

drinking well water contaminated with 1 mg/l chromium VI for 3 years. An uncertainty factor

of 500 was applied to the NOAEL to obtain the RID. This uncertainty factor was used to

account for variability across and within species and the less-than-lifetime exposure duration in

the key study. The confidence level in the RID is low. The subchronic oral RID for chromium

VI is 2E-02 mg/kg-d (EPA, 1993b). In the absence of a chronic inhalation RID (EPA,

1993a,b), the oral RID is cross-assigned to inhalation for the purposes of this RA. A subchronic

inhalation RID is not available at this time (EPA, 1993b).

The EPA weight of evidence classification for carcinogenicity of this compound by the

inhalation route is "A" - a human carcinogen (sufficient evidence in humans) (EPA, 1993a).

Chromium VI produces lung tumors in humans and an inhalation slope factor of 4.1E+Ol

(mg/kg-dyl ((1.2E-02 j.tg/m3yl) has been established based upon an epidemiologic study of

chromate production workers. There is insufficient evidence for carcinogenicity of this

compound by the oral route (EPA, 1993a,b).
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Cobalt

Cobalt is essential as a component of Vitamin B12 which is required for the production

of red blood cells. Cobalt is well absorbed orally, probably in the small intestine. Excessive

cobalt intake is known to result in cardiomyopathy. One ppm cobalt was added to beer to

enhance its foaming properties and the resultant signs and symptoms were those of congestive'

heart failure. Autopsy fmdings revealed a ten-fold increase in the cardiac levels of cobalt.

Occupational exposure may result in respiratory symptoms (Goyer, 1986).

No oral or inhalation RIDs have been established by EPA (1993a,b). EPA (1993a,b) has

also not evaluated cobalt as to its potential human carcinogenicity.

Copper

A subchronic and chronic oral RID for copper is reported as 1.3 mg/l (3.7E-02

mg/kg-d), which is the current drinking water standard for copper (EPA, 1993b). This is based

on a single dose of 5.3 mg copper which resulted in local gastrointestinal tract irritation in

humans. The oral RID is not cross-assigned to inhalation since it is based on gastrointestinal

irritation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Cyanide

The chronic oral RID for cyanide is 2E-02 mg/kg-d (EPA, 1993a) and is based upon a

chronic study in which rats were administered food fumigated with cyanide. At doses of 4.3 or

10.8 mg/kg-d, cyanide produced no treatment related effects on growth rate, no gross signs of
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toxicity and no histopathological lesions. An uncertainty factor of 100 and a modifying factor

of 5 were supplied to the NOAEL of 10.8 mg/kg-d to obtain the RID. The uncertainty and

modifying factors were used to account for interspecies variability, individual sensitivity, and

the apparent tolerance to cyanide when administered in food rather than water or by ·gavage.

The confidence level in the RID is medium. The subchronic oral RID for cyanide is also 2E-02

mg/kg-d (EPA, 1993b). Since inhalation RIDs for cyanide are not available at this time (EPA,

1993a,b), the oral RIDs are cross-assigned to inhalation for the purposes of thIs RA.

The EPA weight of evidence classification f()r the human carcinogenic potential of this

compound is "0" - not classifiable as to human carcinogenicity (EPA, 1993a).

Lead

The health effects of lead have been well characterized through decades of medical and

scientific observation. Some of these effects include cognitive and motor defects in children,

lead induced anemias, increased susceptibility to viral infections and in chronic adult lead

poisoning, peripheral neuropathies. It appears that some of these effects particularly the changes

in the levels of certain blood enzymes and in aspects of children's neurobehavioral development,

may occur at blood lead levels so low as to be essentially without a threshold (Goyer, 1986).

Based on the available data, EPA has considered it inappropriate to develop an oral RID

for inorganic lead (EPA, 1993a,b). EPA (l993a,b) has also not established an inhalation RID

for lead.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). Lead has been shown to produce renal tumors in rats and mice following dietary
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and subcutaneous exposure. However, due to the many uncertainties a,ssociated with quantifying

the dose-response for lead carcinogenicity, EPA (1993a,b) has not established slope factors for

lead.

Manganese

Exposure to manganese results in two types of toxicities. The fIrst, the result of acute

inhalation exposure, results in manganese pneumonitis. The second, and more serious of the

two, results from chronic exposure to manganese either by the oral or inhalation routes.

Chronic manganese poisoning results in a psychiatric disorder characterized ·by psychological

'and motor diffIculties (Goyer, 1986).

EPA (1993a) has established two chronic oral RIDs for manganese: 5E-03 mg/kg-d for

water ingestion and 1.4E-01 mg/kg-d for food ingestion. The chronic water RID is based on

an epidemiological study of people exposed to manganese in their drinking water. Central

nervous system effects occurred at a LOAEL of 6E-02 mg/kg-d. An uncertainty factor of 1 was

applied to the reported NOAEL of 5E-03 mg/kg-d to obtain the RID. The chronic food RID

is based on three studies of dietary exposure to manganese in humans. No adverse effects were

reported for dietary exposures up to 1.6E-01 mg/kg-d. An uncertainty factor of 1 was applied

to the selected NOAEL of 1.4E-01 mg/kg-d in deriving .the chronic food RID. A confIdence

level is not reported for these RIDs. The chronic RID for inhalation is 1.lE-04 mg/kg-d (4E-04

mg/m3
) (EPA, 1993b) and is based upon a study of occupational exposure to inorganic

manganese. An uncertainty factor of 300 and a modifying factor of 3 were applied to the

LOAEL of 3.4E-01 mg/m3 to obtain the RID. These factors were used to account for individual
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sensitivity, the use of a LOAEL rather than a NOAEL, and the use of less-than-chronic exposure

data. The confidence level in these RIDs is medium.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to humaIi carcinogenicity (EPA, 1993a).

Mercury

Exposure to mercury vapor may produce an acute, corrosive bronchitis and interstitial

pneumonitis resulting in either death or symptoms of central nervous system effects such as

tremor or increased excitability. Ingestion of mercuric salts results iri corrosive ulceration,

bleeding and necrosis of the gastrointestinal tract usually accompanied by shock and circulatory

collapse. Renal failure oc~urs within 24 hours. Chronic mercury poisoning mainly affects the

central nervous system. Characteristic symptoms include increased excitability, tremors,

gingivitis, and increased salivation. There have been some instances of proteinuria and renal

damage in persons chronically exposed to mercury vapors (Goyer, 1986). The chronic oral RID

for mercury is 3&04 mg/kg-d (EPA, 1993b), in order to prevent the critical effect of renal
I

damage. An uncertainty factor of 1,000 was applied in order to determine the RID. The

subchronic oral RID for mercury is also 3E-04 mg/kg-d (EPA, 1993b).

The chronic RID value for inhalation for mercury is 3E-04 mg/m3 (8.6E-05 mg/kg-d)

(EPA, 1993b) and is based upon several occupational studies. Neurotoxicity was the critical

effect following inhalatiC?n exposure. An uncertainty factor of 30 was applied to obtain the RID.

The subchronic inhalation RID is also 8.6E-05 mg/kg-d (EPA, 1993b).

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).
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Nickel

Nickel is a common allergen which results in allergic contact dermatitis (Goyer, 1986).

The chronic oral RID for nickel (soluble salts) is 2E-02 mg/kg-d (EPA, 1993a) and is

based on a chronic feeding study in rats. At the LOAEL of 50 mg/kg-d, decreased body and

organ weights were observed. An uncertainty factor of 300 was applied to the reported NOAEL

of 5 mg/kg-d to obtain the RID. This uncertainty factor was used to account for variability

across and within species and observed inadequacies in the available reproductive studies. The

confidence level in the RID is medium. The subchronic oral RID is also 2E-02 mg/kg-d (EPA,

1993b). In the absence of inhalation RIDs (EPA, 1993a,b), the oral RIDs for nickel (soluble

salts) are cross-assigned to inhalation for the purposes of this RA.

The EPA weight of evidence classification for carcinogenicity of nickel (refmery dust)

by the inhalation route is "A" - a human carcinogen. Nickel (refmery dust) produces lung and

nasal tumors and an inhalation slope factor of 8.4E-0l (mg/kg-dyl (2.4E-04 0tg/m3yl) has been

established (EPA, 1993a). This value is based on lung tumors among sulfide nickel matte

refmery workers in several countries. There is insufficient evidence for carcinogenicity of nickel

(refmery dust) by the oral route (EPA, 1993a,b).

Selenium

The availability as well as toxic potential of selenium is related to its chemical form.

Selenates are readily absorbed from the gastrointestinal tract whereas elemental selenium is

probably J"~t absorbed. Acute selenium poisoning produces central nervous system effects

including nervousness, drowsiness and sometimes convulsions. Eye and nasal irritation may

occur from exposure to vapors. Signs of chronic selenium intoxication in humans may include
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discolored or decaying teeth, skin eruptions, gastrointestinal distress, lassitude and partial loss

of hair and nails (Goyer, 1986). The chronic oral RID for selenium is 5E-03 mg/kg-d (EPA,

1993a). The critical effects associated with selenium exposure are chemical selenosis, including

CNS abnonnalities. An uncertainty factor of 3 was applied to the NOAEL in sensitive

individuals to obtain the RID. The confidence level in this RID is high. A subchronic RID of

5E-03 mg/kg-d has been established (EPA, 1993b). Chronic inhalation RtDs are not available

(EPA, 1993a,b), and the oral RIDs have been cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to human carcinogenicity (EPA, 1993a).

Silver

The major effect of excessive absorption of silver is local or generalized impregnation

of the tissues where it remains as silver sulfide, which fonns an insoluble complex in elastic

fibers resulting in argyria (Goyer, 1986).

The chronic oral RID for silver is 5E-03 mg/kg-d (EPA, 1993a) and is based upon 2 to

9 year therapeutic Lv. treatments with silver in humans. Similar to other silver studies, argyria

was the critical effect. In the key study, patients received a total of 1 to 4.6 g of silver via Lv.

injection over 2 to 9 years. An uncertainty factor of 3 was applied to the LOAEL of 1 g silver

(0.014 mg/kg-day) to derive the RID. This uncertainty factor was used to account individual

sensitivity. The confidence level in the RID is low. The subchronic oral RID is also 5E-03

mg/kg-d (EPA, 1993b). In the absence of EPA-established inhalation RIDs for silver (EPA,

1993a,b), the oral RIDs are cross-assigned to inhalation.
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The EPA weight of evidence classification of the human carcinogenic potential of silver

is "0" - not classified as to human carcinogenicity (EPA, 1993a).

Thallium

Thallium is one of the more toxic metals and can cause neural, hepatic and renal injury.

It may also cause deafness and loss of vision. In some cases, deaths in humans have been

reported as a result of long-term systemic thallium intake. These cases usually are caused by

the contamination of food· or the use of thallium as a depilatory. The chronic oral RID for

thallium carbonate is 8E-05 mg/kg-d (EPA, 1993a) and is based on a gavage study in rats.

Administration of 0.20 mg thallium/kg/day for 90 days to rats produced increased SGOT levels

and serum LDH levels and alopecia. An uncertainty factor of 3,000 was used to obtain this

RID. A subchronic oral RID of 8E-04 mg/kg-d (EPA, 1993b) was established using an

uncertainty factor of 300. In the absence of inhalation RIDs, the oral RIDs have been cross

assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" (EPA, 1993a).

Vanadium

Vanadium is an ubiquitous element. Industrial exposure to vanadium may lead to

bronchitis and bronchopneumonia. Vanadium overexposure may also cause skin and eye

irritation, gastrointestinal distress, nausea, vomitmg, abdominal pain, cardiac palpitation, tremor, .

nervous depression and kidney damage (Goyer, 1986). Ingestion of vanadium compounds may

A-14



produce gastrointestinal disturbances, slight abnonnalities of clinical chemistry related to renal

function and nervous system effects.

The chronic oral RID for vanadium is 7E-03 mg/kg-d (EPA, 1993b) and is based on a

chronic drinking water study in rats. No critical effects were observed in rats following lifetime

administration of 5 ppm vanadium in drinking water (converted to 7E-01 mg/kg-d). An

uncertainty factor of 100 was applied to the NOAEL to obtain the RID. The subchronic oral

RID is also 7E-03 mg/kg~d (EPA, 1993b).

Short-tenn inhalation exposure to high levels of vanadium has been shown to produce

toxic effects in the lung, kidney, liver, adrenals and bone marrow in experimental animals. In

the absence of inhalation RIDs for vanadium (EPA, 1993a,b), the oral RIDs are cross-assigned

to inhalation in this RA.

EPA (1993a,b) has not evaluated vanadium with regard to its potential carcinogenicity

in humans.

Zin~'

Zinc is ubiquitous in the environment so that it is present in most food stuffs, water and

air. About 20 to 30 percent of ingested zinc is absorbed. Acute toxicity from the ingestion of

excessive zinc is uncommon (Goyer, 1986). The chronic oral RID for zinc is 3E-Ol mg/kg-d

(EPA, 1993a). This value is based on a therapeutic dosage of 59.72 mg/kg-d which resulted in

a 47% decrease/in erythrocyte superoxide dismutase (ESOD) concentration iri adult females after

10 weeks of zinc exposure. An unce~tainty factor of 3 was applied to obtain the RID. The

confidence in this RID is medium. The subchronic oral RID is also 3E-ql mg/kg-d (EPA,
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1993b). An inhalation RID is not available (EPA, 1993a,b), and the oral RIDs have been cross-

assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to humari carcinogenicity (EPA, 1993a).

A.2 Volatiles

Acetone

The chronic oral RID for acetone is 1E-0l mg/kg-d (EPA, 1993a) and is based on a

subchronic oral study in rats. Acetone was administered by gavage for 90 days to groups of

albino rats at doses of 0, 100, 500 or 2,500 mg/kg-d. The LOAEL was 500 mg/kg-d and the

critical effects were increased liver and kidney weights and nephrotoxicity. An uncertainty

factor of 1,000 was applied to the NOEL of 100 mg/kg-d to obtain the RID. The uncertainty
. ..

factor was used to account for inter- and intraspecies variability and the use of subchronic data.

The confidence level in this RID is low. The subchronic oral RID for acetone is 1E+00 (EPA,

1993b) and is based on the same gavage study.

Since inhalation RIDs for acetone are not available at this time (EPA, 1993a,b), the oral

RIDs are cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Benzene

Oral and inhalation RIDs for benzene have not been established (EPA, 1993a,b).
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The EPA weight of evidence classification for the carcinogenicity of this compound is

"A" - human carcinogen. Several studies have shown benzene to increase the incidence of

nonlymphocytic leukemia in humans from occupational exposure. An oral slope factor of

2.9E-02 (mg/kg-dyl (EPA, 1993a) and an inhalation unit risk factor of 8.3E-06 (ug/m3yl (2.9E

02 (mg/kg-dyl) have been established (EPA, 1993a,b).

Butanone, 2-

The chronic oral RID for 2-butanone is 6E-0l mg/kg-d (EPA, 1993a) and is based on

a multigeneration, developmental feeding study in rats. The LOAEL was 3,122 mg/kg-d and

the critical effect observed was decreased fetal birth weight. The NOAEL was 1,771 mg/kg-d.

An uncertainty factor of 3,000 was applied to the NOAEL to obtain the RID. The confidence

level in this·RID is low. The subchronic oral RID for 2-butanone -is 2E-01 mg/kg-d (EPA,

1993b), and is based on the same feeding study in rats, with an applied safety factor of 1,000.

The chronic inhalation RID for 2-butanone is 2.9E-0l mg/kg-d (1E+00 mg/m3
; EPA, 1993a)

and is based on a developmental, inhalation study in mice. The LOAEL was 8,906 mg/m3 and

the critical effect was decreased fetal birth weight. The NOAEL was 2,978 mg/m3
• An

uncertainty factor of 1,000 and a modifying factor of 3 were applied to the NOAEL to obtain

the RID. The confidence level in this RID is low. The subchronic inhalation Rib for 2

butanone is also 2.9E-0l mg/kg-d(EPA, 1993b) based on the study and UF cited previously.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to human carcinogenicity (EPA, 1993a).
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Carbon Disulfide

The chronic oral RID for carbon disulfide is lE-Ol mg/kg-d (EPA, 1993a). This value

is based on route-to-route extrapolation of data from a rabbit inhalation study (EPA, 1993a).

Rabbits were exposed to 20 ppm or 40 ppm of carbon disulfide for 34 weeks prior to breeding

and during the entire length of the pregnancy period. The NOAEL for this study was 20 ppm

(converted to 11 mg/kg-d). An uncertainty factor of 100 was applied to the NOEL to obtain the

RID. The confidence level in this RID is medium. The subchronic oral RID is also lE-Ol

mg/kg-d (EPA, 1993b).

The chronic inhalation RID for carbon disulfide is lE-02 mg/m3 (2.9E-03 mg/kg-d) and

is based upon an inhalation study in rats (EPA, 1993b). Rats were exposed to carbon disulfide

.at different concentrations for 8 hours/day during gestation. The NOAEL was 10 mg/m3 and

the critical effect was fetal toxicity. An uncertainty factor of 1,000 was applied to the NOAEL

to obtain the RID. The subchronic inhalation RID is also lE-02 mg/m3 (2.9E-03 mg/kg-d)

(EPA, 1993b).

Carbon disulfide has not been evaluated by the EPA for evidence of human carcinogenic

potential (EPA, 1993a,b).

Chlorobenzene

The chronic oral RID for chlorobenzene is 2E-02 mg/kg-d (EPA, 1993a) and is based

on a 13 week dog study. Beagle dogs received chlorobenzene orally by capsule at doses of
I

27.25, 54.5, or 272.5 mg/kg-d for 5 d:lys/week for 13 weeks. The LOAEL was 54.5 mg/kg-d

and the critical effects observed were histopathological changes in the liver as well as changes

in the blood chemistry. An uncertainty factor of 1,000 was applied to the NOAEL of 19
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mg/kg-d (adjusted from 27.25 mg/kg-d to take into account X exposure) to obtain the RID. The

confidence level in this RID is medium. The subchronic oral RID has not been established

(EPA, 1993b), and for the purpose of this RA the chronic oral RID will be used.

The chronic inhalation RID for chlorobenzene is 5E-03 mg/kg-d (EPA, 1993b) and is

based upon a chronic study in rats. Rats were exposed to chlorobenzene at doses of 75 ppm for

7 hours/day, 5 days/week for 120 days. An uncertainty factor of 10,000,was applied to obtain

the RID. The critical effects observed were liver and kidney effects. The subchronic inhalation

RID is not available (EPA, 1993b), and for the purpose of this RA the chronic value will be

used.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Chloroform

The chronic oral RID for chloroform is lE-02 mg/kg-d (EPA, 1993a) and is based upon

a chronic dog study. Beagle dogs received chloroform orally in a toothpaste base by capsule at

a dose of 15 or 30 mg/kg-d for 6 days/week for 7.5 years. The LOAEL was 15. mg/kg-d

(converted to 12.9 mg/kg-d) and the critical effects observed were fatty cyst formation in the

liver and an increase in serum SGPT and SGOT levels. An uncertainty factor of 1,000 was

applied to the LOAEL to obtain the RID. This uncertainty factor was used to account for

interspecies variability, individual sensitivity, and the use of a LOAEL rather than a NOAEL.·

The confidence level- in the RID is medium. The subchronic oral RID for 'chloroform is als0

lE-:02 mg/kg-d (EPA, 1993b). -Although inhalation RIDs are unavailable (EPA, 1993a,b), the

oral RID will be cross-assigned to inhalation in this RA.
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The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). Chloroform has been shown to produce kidney and/or hepatocellular tumors in

rats, mice and beagle dogs. EPA's (1993a) oral slope factor for chloroform is 6.1E-03

(mg/kg-dt1
• The inhalation unit risk factor is 2.3E-05 {J.tg/m3t 1 (8.1E-02 (mg/kg-d)-l) (EPA,

1993a,b).

Dichloroethane. 1.2-

No RID was found in IRIS or HEAST (EPA, 1993a,b).

The EPA weight of evidence classification for the carcinogenicity ofthis compound is

"B2" - probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). 1,2-Dichloroethane has been shown to produce several tumor types in rats and

mice treated by gavage and lung papillomas in mice after topical application. An oral slope

factor of 9.1E-02 (mg/kg-dt1 (EPA, 1993a) and an inhalation unit risk factor of 2.6E-05

(j.tg/m3t 1 (9.1E-02) have been established (EPA, 1993a,b).

Dichloroethene, 1,2-

The chronic oral RID for 1,2-dichloroethene (mixed isomers) is 9E-03 mg/kg-d and is

based on a two year drinking water study in rats (EPA, 1993b). The LOAEL was 50 ppm and

the critical effect observed was liver lesions. An uncertainty factor of 1,000 was applied to

. obtain the RID. The subchronic oral RID is also 9E-03 mg/kg-d (EPA, 1993b). In the absence

of inhalation RIDs (EPA, 1993a,b), the oral RIDs have been cross-assigned to inhalation.
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The EPA weight of evidence classification for the carcinogenicity of this compound was

not found (EPA, I993a,b).

Dichloropropane. 1.2-

Oral RIDs are not available for this chemical. A chronic inhalation RID of l.IE-03

mg/kg-d have been established based on a unit risk factor of 4E-03 mg/m3 (EPA, I993a) in a

rat study. The critical effect was nasal mucosa hypetplasia and an uncertainty factor of 300 was

applied. The confidence level in this RID is medium. The subchronic inhalation RID is 3.7E

03 mg/kg-d and is based on a unit risk factor of l.3E-02 mg/m3 (EPA, 1993b). The critical

effect is nasal mucosa hypetplasia and the uncertainty factor was 100.

The oral slope factor of 1,2-dichloropropane is 6.8E-02 (mg/kg-dyl on the basis of a

mouse gavage study (EPA, I993b). Liver tumors had been induced following

1,2-dichloropropane administration. An inhalation slope factor is not available at this time

(EPA, 1993a,b) and the oral slope factor has been cross-assigned to inhalation. The EPA weight

of evidence classification for the carcinogenicity of this compound is "B2" - probable human

carcinogen (l993b).

Ethylbenzene

The chronic oral RID for ethylbenzene is lE-Ol mg/kg-d (EPA, 1993a) and is based on

a oral subchronic rat bioassay. Rats received oral doses of 13.6, 136, 408, or 680 mg/kg-d in

olive oil for 26 weeks. The LOAEL was 408 mg/kg-d and the critical effects observed were

liver and kidney toxicity. An uncertainty factor of 1,000 was applied to the NOAEL of 97.1

mg/kg-d (adjusted from 136 mg/kg-d to take into account 5/7 day exposure) to obtain the RID.
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The confidence level in this RID is low. There were no adverse effects seen in human

. volunteers exposed to 100 ppm (435 mg/cu.m) for eight hours. A subchronic oral RID is not

available (EPA, 1993b), and the chronic value is used in this RA.

The chronic inhalation RID has been established and verified as 2.9E-Ol mg/kg-d

(lE+OO mg/m3
) (EPA, 1993a) and is based upon inhalation studies in rats and rabbits. Rats

were exposed to ethylbenzene on gestation days 1-19 and rabbits were exposed on gestation days

1-24. Exposures were for 6-7 hours/day. The NOAEL was 434 mg/m3 and the critical effect

observed was developmental toxicity. An uncertainty factor of 300 was applied to the NOAEL.

. The confidence level in this RID is low. A subchronic inhalation RID is not available (EPA,

1993b), and the chronic inhalation RID has been used in this RA.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Methylene Chloride

The chronic oral RID for methylene chloride is 6E-02 mg/kg-d (EPA, 1993a) and is

based on a drinking water bioassay in rats. Rats were given methylene chloride at doses of 5,

50, 125 or 250 mg/kg-d in drinking water for 2 years. The LOAEL was 52.58 and 58.32

mg/kg-d for males and females, respectively and the critical effect was liver toxicity. The

NOAELs were 5.85 and 6.47 mg/kg-d for males and females, respectively and an uncertainty
\

factor of 100 was applied to these NOAELs to obtain the RID. This uncertainty factor was used .

to account for inter- and intraspecies variability. The confidence level in the RID is medium.

The subchronic oral RID is also 6E-02 mg/kg-d (EPA, 19~,3b).
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The chronic inhalation RID for methylene chloride is 8.6E-Ol mg/kg-d (3E+00 mg/m3)

(EPA, 1993b). This value is based upon a chronic inhalation study in rats. Rats were exposed

intermittently to methylene chloride in air for 2 years. The NOAEL was 694.8 mg/m3 and an

uncertainty factor of 100 was applied to obtain the RID. The subchronic inhalation RID is also

8.6E-0l mg/kg-d (EPA, 1993b).

The EPA weight of evidence classification for human carcinogenicity is "B2 II - probable

human carcinogen (sufficient evidence in animals, inad~uate or lack of evidence in humans)

(EPA, 1993a). Methylene chloride has been shown to induce increased incidence of

hepatocellular neoplasms and alveolar/bronchiolar neoplasms in male and female mice, and

increased incidence of benign mammary tumors in both sexes of rats, salivary gland sarcomas

in male rats and leukemia in female rats. An oral slope factor of 7.5E-03 (mg/kg-dyl (EPA,

1993a) calculated as the arithmetic mean of slope factors derived from an inhalation mouse study

and an oral/drinking water study in mice has been established. An inhalation slope factor of

1.6E-03 (mg/kg-dt1 (4.7E-07 (JLg/m3t 1
) (EPA, 1993a) has been established based upon the

induction of adenomas and carcinomas (liver and lung) in mice following inhalation exposure.

Tetrachloroethane, 1,1,2,2-

Chronic oral and inhalation RIDs for this chemical are not available at this time (EPA,

1993a,b).

The EPA weight of evidence classification for the carcinogenicity of this compound is

"C II - possible human carcinogen (inadequate human data, limited animal evidence)..

1,1,2,2-Tetrachloroethane has been shown to produce hepatocellular carcinomas in mice treated
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by gavage. An oral slope factor of 2E-Ol (mg/kg-d)-l and an inhalation unit risk factor of 5. 8E

OS (}tg/m3yl (2E-Ol (mg/kg-dyl) have been established (EPA, 1993a,b).

Tetrachloroethene

The chronic oral RID for tetrachloroethene is lE-02 mg/kg-d (EPA, 1993a) and is based

upon a gavage study in mice. Swiss-Cox mice were exposed to tetrachloroethene by gavage at

doses of 0, 20, 100, 200, 500, ·1500, and 2000 mg/kg-d, 5. days/week for 6 weeks. The

LOAEL was 100 mg/kg-d (converted to 71 mg/kg-d) and the critical effects observed were

increased liver triglycerides and increased liver weight/body weight ratios. An uncertainty factor

of 1,000 was applied to the NOAEL of 20 mg/kg-d (converted to 14 mg/kg-d) to obtain the oral

RID. The confidence level in this RID is medium. A subchronic oral RID of 1E-0l mg/kg-d

has been established (EPA, 1993b). A chronic inhalation RID for tetrachloroethene is not

available at this time (EPA, 1993a,b), and the oral RIDs have been cross-assigned to inhalation.

The oral slope factor is 5.2E-02 (mg/kg-dr1 (USEPA, 1992d) on the basis of a mouse

gavage study. Liver tumors were induced following tetrachloroethene administ~tion. The

inhalation slope factor has been established at 2E-03 (mg/kg-dr1 (USEPA, 1992d) and is based

upon an inhalation study in rats and mice. Leukemia and liver lesions were observed following

tetrachloroethene exposure. The EPA weight of evidence classification for the carcinogenicity

of this compound is "B2/C" - probable human carcinogen.

Toluene

The chronic oral RID for toluene is 2E-01 mg/kg-d (EPA, 1993a) and is based on a

subchronic oral gavage study in rats. F344 rats received oral doses of 0, 312, 625, 1250,2500,
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or 5000 mg/kg-d for 5 days/week for 13 weeks. The LOAEL was 625 mg/kg-d and the critical

effects observed were changes in liver and kidney weights. An uncertainty factor of 1,000 was

applied to the NOAEL of 223 mg/kg-d (adjusted from 312 mg/kg-d to take into account 5/7 day

exposure) to obtain the RID. The confidence level in this RID is medium'. There were no

adverse effects seen in human volunteers exposed to 100 ppm for twenty minutes. When

, '

exposed to 200 ppm for twenty .minutes they exhibited incoordination, exhilaration, and

prolonged reaction times. The subchronic oral RID is 2E+00 mg/kg-a (EPA, 1993b).

The chronic inhalation RID for toluene is l.lE-Ol mg/kg-d (4E-0l mg/ni3
) (EPA, 1993a)

and is based upon human exposure data. This value is based on the occupational exposure of

30 female workers. Exposed workers breathed toluene air levels of 88 ppm (332 mg/m3
) asa

TWA and control workers 13 ppm (49 mg/m3
) (TWA). A battery of eight neurobehavioral tests

were administered to the exposed and control workers. All tests demonstrated that exposed

workers perfonned poorly compared with the control cohort, with statistical significance seen

in 6 of the 8 tests. An uncertainty factor of 300 was applied to the LOAEL of 119 mg/m3 to

obtain this RID. The confidence level in this RID is medium. A subchronic inhalation RID is

not available at this time (EPA, 1993b), and for the purpose of this RA the chronic value will

be used.

The EPA weight of eVidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to human carcinogenicity (EPA, 1993a).

Trichloroethane. 1.1.1-

Oral and inhalation RIDs are not available for this chemical (EPA, 1993a,b).
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The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Trichloroethene

Oral and inhalation RIDs have not been established for this chemical (EPA, 1993a,b).

The oral slope factor value of 1.IE-02 (mg/kg-dt1,based upon a mouse gavage study has

been established (USEPA, 1992d). The inhalation slope factor of 6E-03 (mg/kg-dt1 (USEPA,

,1992d) has been established. It is based upon two inhalation studies in mice. Lung tumors were

induced. The EPA weight of evidence classification for the carcinogenicity of this compound

is "B2/C" - probable human carcinogen.

Vinyl Chloride

RIDs were not found in IRIS or HEAST (EPA, 1993a,b).

The oral slope factor has been established as 1.9E+00 mg/kg-d (EPA, 1993b). This

value is based upon the induction of lung and liver tumors in rats in a dietary study. The

inhalation slope factor has been established as 8.4E-05(jLg/m3t 1 (3E-0l (mg/kg-dt1
) (EPA,

1993b). This value is based upon the induction of liver tumors in a 1 year inhalation study in

rats. The EPA weight of evidence classification for the carcinogenicity of this compound in "A"

- human carcinogen (1993b).

Xylenes

The chronic oral RID for toluene is 2E+00 mg/kg-d (EPA, 1993a) and is based on a

chronic oral gavage study in rats and mice. Rats and mice were given oral gavage doses of 0,
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250 or 500 mg/kg-d (rats) and 0, 500 or 1,000 mg/kg-d (mice) for 5 days/week for 105 weeks.

There was a dose-related increas~ in. the mortality levels seen in male rats, as well as

hyperactivity and decreased body weights. An uncertainty factor of 100 was applied to the

NOAEL of 179 mg/kg-d (adjusted from 250 mg/kg-d to take into account 5/7 day exposure) to

obtain the RID. The confidence level in this RID is medium. A subchronic oral 'RID is not

available for xylene (EPA, 1992b), and the chronic oral RID will be used.· An inhalation RID

for xylene is not available (EPA, 1993a,b) and the oral RID has been cross-assigned to

inhalation. A subchronic inhalation RID is not available at this time (EPA, 1993b).

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

A.3 Semi-Volatiles

Acenaphthene

The chronic oral RID for acenaphthene is 6E-02 mg/kg-d (EPA, 1993a) and is based on

a subchronic gavage study in mice. Mice received 0, 175, 350, or 700 mg/kg-d acenaphthene

by oral gavage for 90 days. The LOAEL was 350 mg/kg-d and the critical effects observed

were liver weight changes accompanied by microscopic alterations. No treatment related effects

on survival, clinical signs or body weight changes were observed. An uncertainty factor of 3000

was applied to the NOAEL of 175 mg/kg-d to obtain the RID. This uncertainty factor was used
......- .." ~.

to account for inter- and intraspecies variability, the use of subchronic data, anct'the lack of

additional adequate data. The confidence level in the RID is low. The subchronic oral RID for

acenaphthene.is 6E-OI mg/kg-d (EPA, 1993b).
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In the absence of inhalation RIDs (EPA, 1993a,b), the oral RIDs are cross-assigned to

inhalation since the effects observed via oral exposure were systemic.

This compound has not yet been evaluated by the EPA for evidence of human

carcinogenic potential (EPA, 1993a,b).

Acenaphthylene

Oral and inhalation RIDs are not available for this chemical (EPA, 1993a,b).

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to human carcinogenicity (EPA, 1993a).

Anthracene

The chronic oral RID for anthracene is 3E-01 mg/kg-d (EPA, 1993a), and is based on a

subchronic gavage study in mice. Mice received 0, 250, 500, ~r 1,000 mg/kg-d anthracene by

oral gavage for 90 days. No treatment related effects on survival, clinical signs or body weight

changes were observed. An uncertainty factor of 3000 was applied to the NOAEL of 1,000

mg/kg-d to obtain the RID. The confidence level in this RID is low. A subchronic oral RID

of 3E+00 mg/kg-d has been established (EPA, 1993b). In the absence of an inhalation RID,

the oral RID has been cross-assigned.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to human carcinogenicity (EPA, 1993a).
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Benzoic Acid

The chronic oral RID for benzoic acid is 4£+00 mg/kg-d (EPA, 1993a) and is based on

FDA data regarding the amounts of benzoic acid and sodium benzoate produced as a food

preservative. The FDA estimated a daily per capita intake of 0.9-34 mg for benzoic acid and

34-328 mg for sodium benzoate. At these levels, there are no reports of toxic effects in humans.

These compounds have Generally Recognized as Safe (GRAS) status by FDA. Therefore, the

upper ranges can be considered NOAELs for benzoic acid and sodium benzoate. No uncertainty

factors are applied and based on conversion factors, the chronic oral RID for benzoic acid has

been established at 312 mg/day for a 70 kg human or 4 mg/kg-d. The confidence in the RID

is medium. The subchronic oral RID for benzoic acid is also 4£+00 mg/kg-d (EPA, 1993b).

In the absence of inhalation RIDs (EPA, 1993a,b), the oral RIDs for benzoic acid are

cross-assigned to inhalation. No effects were observed following oral exposures.

The EPA weight of evidence classification for the human carcinogenicity of this

compound is "D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Benzotriazole

Oral and inhalation RIDs for benzotriazole have not been established (EPA, 1993a,b).

Benzotriazole has not been evaluated by the EPA for evidence of human carcinogenic

potential (EPA, 1993a,b).

Benzotriazole. Chlorinated

Oral and inhalation RIDs for benzotriazole (chlorinated) have not been established (EPA,

1993a,b).
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Benzotriazole (chlorinated) has not been evaluated by the EPA for evidence of human

carcinogenic potential (EPA, 1993a,b).

Benzo(a)anthracene

EPA (1993a,b) has not established oral or inhalation RIDs for benzo(a)anthracene.

The EPA (1993a) weight of evidence classification for the carcinogenicity of this

compound is "B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no

human evidence). Although oral and inhalation oral slope factors for benzo(a)anthracene have

not been established (EPA, 1993a,b), this compound has been shown to produce liver, lung and

skin cancer in animals. Per EPA Region I guidance, the oral slope factor for benzo(a)pyrene

(7.3 (mg/kg-day)"l) is assigned to this B2 carcinogen. For selected sites, a second approach is

also used in which the chemical-specific toxic equivalency factor (TEF) for benzo(a)anthracene

(0.145) developed by ICF-Clement Associates (1987) is applied to the slope factor for

benzo(a)pyrene as an additional analysis.

Benzo(a)pyrene

EPA (1993a,b) has not established oral or inhalation RIDs for benzo(a)pyrene.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993). Benzo(a)pyrene has been shown to produce lung and stomach canc~r in animals.

EPA's (1993a) oral slope factor of 7.3 (mg/kg-d)"l for benzo(a)pyrene is based on forestomacii

tumors observed in mice following up to 196 days of dietary exposure to benzo(a)pyrene. The

inhalation slope factor for benzo(a)pyrene has not been established (EPA, 1993a,b).
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Benzo(e)pyrene

Oral and inhalation RIDs for benzo(e)pyrene have not been established (EPA, 1993a,b).

Benzo(e)pyrene has not been evaluated by the EPA for evidence of human carcinogenic

potential (EPA, 1993a,b).

Benzo(b)fluoranthene

EPA (1993a,b) has not established oral or inhalation RIDs for benzo(b)fluoranthene.

The EPA weight of evidence classification for the carcinogenicity of this compound is
,

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). Although oral and inhalation slope factors for benzo(b)fluoranthene have not

been established (EPA, 1993a,b), this compound has been shown to produce lung and thorax

carcinomas, lung adenomas and skin tumors in animals. Per EPA Region r guidance, the oral

slope factor for benzo(a)pyrene (7.3 (mg/kg-dayyl) is assigned to this B2 carcinogen~ For

selected sites, a second approach is also used in which the chemical-specific toxic equivalency

factor (TEF) for benzo(b)fluoranthene (0.140) developed by rCF-Clement Associates (1987) is

applied to the slope factor for benzo(a)pyrene as an additional analysis.

Benzo(g.h.i)perylene

EPA (1993a,b) has not established oral or inhalation RIDs for benzo(g,h,i)perylene.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).
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Benzo(k)fluoranthene

EPA (1993a,b) has not established oral or inhalation RIDs for benzo(k)fluoranthene.

The EPA weight of evidence classification for the carcinogenicity of this compound is

IB2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). ' Although oral and inhalation slope factors for benzo(k)fluoranthene have not

been established (EPA, 1993a,b), this compound has been shown to produce lung and thorax

carcinomas, lung adenomas and skin tumors in animals. Per EPA Region I guidance, the oral

slope factor for benzo(a)pyrene (7.3 (mg/kg-dayyl) is assigned to this B2 carcinogen. For

selected sites" a second approach is also used in which the chemical-specific toxic equivalency

factor (TEF) for benzo(k)fluoranthene (0.066) developed by ICF-Clement Associates (1987) is

applied to the slope factors for benzo(a)pyrene as an additional analysis.

Bis(2-chloroethyl)ether

RIDs were not found in IRIS or HEAST (EPA, 1993a,b).

The EPA weight of evidence classification for the human carcinogenic potential of this

, compound is IB2" - probable human carcinogen (EPA, 1993a). The oral slope factor for this

compound has been established as 1.1E+00 (mg/kg-dyl (EPA, 1993a) based on a chronic oral

gavage followed by dietary study in mice. Liver tumors were detected, in mice given

bis(2-chloroethyl)ether for 560 days. An inhalation slope factor of 1.1E+00 (mg/kg-d)-l was

also established based on route-to-route extrapolation of this oral data (EPA, 1993b).
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Bis(2-chloroisopropyDether .

No chronic orator inhalation RIDs are available for this chemical ~A, 1993a,b). A

subchronic oral RID of 4E-02 mg/kg-d (EPA, 1993b) has been established based on a two year

dietary study in mice. The critical effect was decreased hemoglobin and the uncertainty factor

was 1,000. This subchronic oral RID has been cross-assigned to subchronic inhalation.

The EPA weight of evidence classification for the carcinogenicity of this chemical is "C"

- a possible human carcinogen (EPA, 1993b). The oral slope factor is 7E-02 (mg/kg-dyl (EPA,

1993b) and is based on the development of liver and lung tumors in a two year gavage study in

mice. Based on route-to-route extrapolation of this data, an inhalation slope factor of 3.5E-02

(mg/kg-dyl (EPA, 1993b) has been established.

Bis(2-ethylhexy1)phthalate

The chronic oral RID for Bis(2-ethylhexyl)phthalate (BEHP) is 2E-02 mg/kg-d (EPA,

1993a) and is based on a subchronic feeding study in guinea pigs. Guinea pigs received 19 or

64 mg/kg-d BEHP in their food for 1 year. There were no treatment related toxic effects,

however both dose groups had increased liver weights. An uncertainty factor of 1,000' was

applied to the LOAEL of 19 mg/kg-d to obtain the RID. This uncertainty factor was used to

account for inter- and intraspecies variability, and a less-than-lifetime exposure. The confidence

level in the RID is medium. The subchronic oral RID for BEHP is not available (EPA, 1993b),

and the chronic oral RID will be used in this RA. Since EPA (l993a,b) has not established, a

chronic illilalation RID for BEHP, the chronic oral RID is cross-assigned to inhalation. The

subchronic inhalation RID for BEHP is not established (EPA, 1993b).
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The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no. human

evidence). The oral slope factor for BEHP is 1.4E-02 (mg/kg-d)-l (EPA, 1993a) and is based

on BEHPs ability to produce liver tumors in animals. Since a quantitative estimate of

carcinogenic risk from inhalation exposure is not available (EPA, 1992, 1993), the oral slope

factor is cross-assigned to inhalation.

Butyl benzyl phthalate

The chronic oral RID for butyl benzyl phthalate is 2E-0l mg/kg-d (EPA, 1993a) and is

based ona subchronic feeding study in rats. Rats received 0, 17, 51, 159, 470, 1417 mg/kg-d

butyl benzyl phthalate in their diet for 26 weeks. The LOAEL was 470 mg/kg-d and the critical

effects observed were a decrease in body weight, decreased testes' size, decreased organ weights

and hematological effects. An uncertainty factor of 1,000 was applied to the NOAEL of 159

mg/kg-d to obtain the RID. The confidence level in this RID is medium. The subchronic oral

RID is 2E+00, using an uncertainty factor of 100 (EPA, 1993b).. In the absence of inhalation

RIDs, the oral RIDs have been cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"C" - a possible human carcinogen (EPA, 1993a) based upon an increase in mononuclear cell

leukemia in female rats fed butyl benzyl phthalate at doses of 0.6000 or 12,000 ppm. A

quantitative estimate of carcinogenic risk from oral exposure is not available (EPA, 1993a,b).

Carbazole

EPA (1993a,b) has not established oral or inhalation RIDs for this chemical.
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The EPA weight of evidence classification for this chemical was not found (EPA,

1993a,b).

Chrysene

The available data is inadequate for quantitative non-cancer risk assessment (EPA,

1993a,b).

The EPA weight of evidence classification for the carcinogenicity of this compound is

IB2" - a probable human carcinogen (sufficient animal evid~nce, inadequate/no human evidence)

(EPA, 1993a). Although oral and inhalation slope factors for chrysene have not been established

(EPA, 1993a,b), this compound has been shown to produce carcinomas and malignant

lymphomas in mice after intraperitoneal exposure, and skin carcinomas in mice after dermal

exposure. Per EPA Region I guidance, the oral slope factor for benzo(a)pyrene (7.3

(mg/kg-dayt1
) is assigned to this B2 carcinogen. For selected sites, a second approach is also

used in which the chemical-specific toxic equivalency factor (TEF) for chrysene (0.0044)

developed by ICF-Clement Associates (1987) is applied to the slope factor for benzo(a)pyrene

as an additional analysis.

Coronene

Oral and inhalation RIDs for coronene have not been established (EPA, 1993a,b).

Coronene has not been evaluated by the EPA for evidence of hu~an carcinogenic

potential (EPA, 1993a,b).

.A-35



Dibenzofuran

Data is inadequate for a quantitative risk assessment (EPA, 1993a,b).

The EPA weight of evidence classification for the carcinogenicity of this compound is
. .

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

DibenzoCa.hlanthracene

EPA (1993a,b) has not established oral or inhalation RIDs for dibenzo(a,h)anthracene.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). Although oral and inhalation slope factors for dibenzo(a,h)anthracene have not

been established (EPA, 1993a,b), this compound has been shown to produce lung and mammary

tumors after oral administration, skin carcinomas after dermal exposure, and fibrosarcoma~ after

subcutaneous injection in animals. Per EPA Region I guidance, the oral slope factor for

benzo(a)pyrene (7.3 (mg/kg-dayt1
) are assigned to this B2 carcinogen. For selected sites, a

second approach is also used in which the chemical-specific toxic equivalency factor (TEF) far

dibenzo(a,h)anthracene (1.11) developed by ICF-Clement Associates (1987) is applied to the

slope factor for benzo(a)pyrene as an additional analysis.

Dichlorobenzene. 1.2.:.

. The chronic oral RID is 9E-02 mg/kg~d (EPA, 1993a) and is based on a two year gavage

study in lOtS. No adverse effects were observed and an uncertainty factor of 1,000 was applied.

The confidence level in this RID is low. A subchronic oral RID is not available at this time
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(EPA, 1993b). In the absence of a chronic inhalation RID (EPA, 1993a,b), the chronic oral

RID has been cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" (EPA, 1993a).

Dichlorobenzene. 1.4-

No oral RID was found in either IRIS or HEAST (EPA, 1993a,b).

The chronic inhalation RID for l,4-dichlorobenzene has been established as 2.2E-0l

mg/kg-d based on an inhalation unit risk of 8E-0l mg/m3 (EPA, 1993b). The value is based

upon an inhalation study in rats. Rats were exposed to l,4-dichlorobenzene at a concentration

of 75 ppm (454.6 mg/m3
) for 5 hours/day, 5 days/week for 76 weeks. The critical effects

observed were liver and kidney changes. An uncertainty factor of 100 was applied to obtain the

RID. The chronic inhalation RfC was adopted as the subchronic RfC (EPA, 1993b).

The EPA weight of evidence classification for the carcinogenicity of this compound is

"C" - a possible human carcinogen (limited animal evidence, inadequate/no human evidence).

The oral slope factor for 1,4-dichlorobenzene is 2.4E-02 (mg/kg-dt1 (EPA, 1993b). In a 103

week oral gavage study in mice 1,4-dichlorobenzene produced liver tumors. An inhalation slope

factor for l,4-dichlorobenzene is not available (EPA, 1993a,b).

Diethyl phthalate

The chronic oral RID for diethyl phthalate is 8E-01 mg/kg-d (EPA;, 1993a) and is based

on a subchronic feeding study'in rats. Rats received 0, 150, 770, and 3160 mg/kg-d diethyl

phthalate in their diet for 16 weeks. The LOAEL was 3160 mg/kg-d and the critical effects
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observed were a decrease in body weight, decreased food consumption and altered organ

weights. No changes in behavior or other clinical signs of toxicity were observed. An

uncertainty factor of 1,000 was applied to the NOAEL of 770 mg/kg-d to obtain the RID. The

confidence level in this RID is low. A subchronic RID of 8E+00 mg/kg-d (EPA, 1993b) has. .

been adopted based on an uncertainty factor of 100. Oral toxicity values have been cross-

assigned to inhalation in the absence of inhalation RIDs.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Dimethylphenol. 2.4-

The chronic oral RID for 2,4-dimethylphenol is 2E-02 mg/kg-d (EPA, 1993a) and is
. .

based on a subchronic oral gavage study in mice. The critical effects observed were clinical

signs (lethargy, prostration, and ataxia) and hematological changes.. The LOAEL was 250

mg/kg-d. An uncertainty factor.of 3,000 was applied to the NOAEL of 50 mg/kg-d to obtain

the RID. The confidence level in this RID is low.. A subchronic oral RID of 2E-01 mg/kg-d

(EPA, 1993b) is based on an uncertainty factor of 300. Inhalation RIDs are not available at this

time (EPA, 1993a,b), so the oral RID has been cross-assigned to inhalation.

This chemical has not been evaluated by the U.S. EPA for evidence of human

carcinogenic potential (EPA, 1993a,b).

Di-n-butyl phthalate

The chronic oral RID for di-n-butyl phthalate is IE-01 mg/kg-d (EPA, 1993a) and is

based on a subchronic feeding study in rats. Rats received 0, 0.01, 0.05, 0.25 and 1.25 percent
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di-n-butyl phthalate in their diet for 1 year. The LOAEL" was 600 mg/kg-d (1.25 %) and the

critical effect observed was an increase in mortality. No changes in behavior or other clinical

signs of toxicity were observed. An uncertainty factor of 1,000 was applied to the NOAEL of

125 mg/kg-d (0.25 %) to obtain the RID. The confidence level in this RID is low. A subchronic

oral RID of 1E+00 mg/kg-d (EPA, 1993b) is based on an uncertainty factor of 100. In the

absence of inhalation RIDs, the oral RIDs have been cross-assigned.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to human carcinogenicity (EPA, 1993a).

Fluoranthene

The chronic oral RID for fluoranthene is 4E-02 mg/kg-d (EPA, 1993a) and is based on

a subchronic gavage study in mice. Mice received 0, 125, 250, or 500 mg/kg-d fluoranthene

by oral gavage for 13 weeks. The LOAEL was 250 mg/kg-d and the critical effects seen were

neuropathy, increased salivation, kidney toxicity, increased liver enzymes and

hematological/clinical changes. An uncertainty factor of 3000 was applied to the NOAEL of 125

mg/kg-d to obtain the RID. This uncertainty factor was used to account for inter- and

intraspecies variability, the use of subchronic rather than chronic data, and for the lack of

additional supporting data. The confidence level in the RID is low. The subchronic oral RID

.
for fluoranthene is 4E-0l mg/kg-d (EPA, 1993b). Since EPA (1993a,b) has not established

inhalation RIDs for fluoranthene and the oral RIDs are based on systemic effects, the oral RIDs

for fluoranthene are cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to human carcinogenicity (EPA, 1993a).
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Fluorene

. The chronic oral RID for fluorene is 4E-02 mg/kg-d(EPA, 1993a) and is based on a

subchronic gavage study in mice. Mice received 0, 125, 250, or 500 mg/kg-d fluorene by oral

gavage for 13 weeks. . The LOAEL was 250 mg/kg-d and the critical effects seen were

neuropathy, increased salivation, increased liver enzymes and hematological effects. An

uncertainty f~ctor of 3000 was applied to the NOAEL of 125 mg/kg-d to obtain the RID. The

confidence level in this RID is low. The subchronic oral RID of 4E-0l mg/kg-d has been

.
established (EPA, 1993b). In the absence of inhalation RIDs (EPA; 1993a,b), the oral RIDs

have been cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to human carcinogenicity (EPA, 1993a).

Indeno(1,2,3-cd)pyrene

EPA (l993a,b) has not established oral or inhalation RIDs for indeno(l,2,3-cd)pyrene.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). Although oral and inhalation slope factors for indeno(l,2,3-cd)pyrene have not

been established (EPA, 1993a,b), this compound has been shown to produce lung and thorax

tumors following lung implantations, and skin tumors following dermal exposure in animals.

Per EPA Region I guidance (EPA, 1993a), the oral slope factor for benzo(a)pyrene (7.3

(mg/kg-dayt1
) is assigned to this B2 carcinogen. For selected sites, a second approach is used

in which the toxic equivalency factor (TEF) for indeno(1,2,3-cd)pyrene (0.232) developed by
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rCF-Clement Associates (1987) is applied to the slope factor for benzo(a)pyrene as an additional

analysis.

Methylnaphthalene. 2-

No RIDs were found for 2-methylnaphthalene (EPA, 1993a,b).

The EPA weight of evidence classification for the carcinogenicity of this compound is

not available (EPA, 1993a).

Methylphenol. 2-

The chronic oral RID for 2-methylphenol is 5E-02 mg/kg-d (EPA, 1993a) and is based

upon a 90-day subchronic gavage study in rats. The critical effects observed were decreased

body weights and neurotoxicity. The LOAEL was 150 mg/kg-d. An uncertainty factor of 1,000

was applied to the NOAEL of 50 mg/kg-d t~ obtain the RID. The confidence level in this RID

is medium. The subchronic oral RID is 5E-0l mg/kg-d (EPA, 1993b). Data is inadequate for

the derivation of an inhalation·RID (EPA, 1993a,b). Therefore, the oral RID has been cross

assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"C" - possible human carcinogen (EPA, 1993a) based on increased incidence of skin papillomas

in mice in an initiation-promotion study. Oral and inhalation slope factors have not been

established (EPA, 1993a,b).
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Methylphenol. 4-

The chronic oral RID for 4-methylphenol is 5E-03 mg/kg-d (EPA, 1993a) and is based

on a gavage study done in pregnant rabbits. The rabbits were given 5 mg/kg-d 4-methylphenol

on gestation days 6-18. The critical effect was maternal death. An uncertainty factor of 1,000

was applied to obtain the RID. The subchronic oral RID is 5E-02 mg/kg-d (EPA, 1993b) and

is based on an uncertainty factor of 100. Inhalation RIDs are not available (EP.A, 1993a,b).

The oral RIDs have been cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"C" - possible human carcinogen based on an increased incidence of skin papillomas in mice in

an initiation-promotion study (EPA, 1993a). A quantitative estimate of carcinogenic risk from

oral or inhalation exposure is not available (EPA, 1993a,b).

Naphthalene

The chronic oral RID for naphthalene was 4E-02 mg/kg-d (EPA, 1992a) and was based

on a subchronic gavage study in rats. An uncertainty factor of 1,000 was applied to the LOAEL

of 35.7 mg/kg-d to obtain the RID. The critical effect observed in this study was decreased

: body weight gain. The subchronic oral RID was also 4E-02 mg/kg-d (EPA, 1992a). These oral

RIDs were withdrawn in the November supplement of the 1992 HEAST. However, for the

purpose of this RA, these values will be used in the RA per verbal guidance from EPA

Region 1. In the absence of inhalation RIDs, these oral RIDs will be cross-assigned to

inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).
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Nitrophenol. 4-

No RIDs were found in IRIS or HEAST (EPA, 1993a,b). The EPA weight of evidence

classification for the carcinogenicity of this chemical was not available (EPA, 1993a,b).
,

Petylene

Oral and inhalation RIDs for perylene have not been established (EPA, 1993a,b).

Perylene has not been evaluated by the EPA for evidence of human carcinogenic potential

(EPA, 1993a,b).

Phenanthrene

The available data is inadequate for quantitative non-cancer risk assessment (EPA,

1993a,b). The'toxicity of phenanthrene is likely similar to that of fluoranthene and pyrene

which have chronic oral RIDs of 4E-02 and 3E-02 mg/kg-d, respectively (EPA, 1993a).

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Phenol

The chronic oral RID for phenol is 6E-Ol mg/kg-d (EPA, 1993a) and is based upon a

developmental study in rats. Pregnant CD rats were administered phenol by gavage at doses of

0, 30, 60, and 120 mg/kg-d on gestational days 6 to 15. The LOAEL was 120 mg/kg~d and the

critical effect observed was a highly significant reduction in fetal body weights. An uncertainty

factor of 100 was applied to the highest fetal NOAEL in this study (60 mg/kg-d) to obtain the

RID. The confidence level in this RID is low to medium. The subchronic oral RID is also 6E-
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01 mg/kg-d (EPA, 1993b). In the absence of inhalation RIDs (EPA, 1993a,b), the oral RID has

.been cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

Pyrene

The chronic oral RID for pyrene is 3E-02 mg/kg-d (EPA, 1993a) and is based on a

subchronic gavage study in mice. Mice received 0, 75, 125, or 250 mg/kg-d pyrene by oral

gavage for 13 weeks. The LOAEL was 125 mg/kg-d and the critical effects seen were toxic

effects to the kidney including changes to the renal tubular pathology and decreased kidney

weight. An uncertainty factor of 3000 was applied to the NOAEL of 75 mg/kg-d to obtain the

RID. This uncertainty factor was used to account for inter- and intraspecies variability, the use

of subchronic rather than chronic data, and the lack of additional supporting data. The

confidence level in the RID is low. The subchronic oral RID for pyrene is 3E-0l mg/kg-d

(EPA, 1993b). In the absence of inhalation RIDs for pyrene (EPA, 1993a,b), the oral RIDs are

cross-assigned to inhalation in this RA.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"D" - not classifiable as to human carcinogenicity (EPA, 1993a).

TCDD, 2,3,7,8- ,

Onl and inhalation RIDs are not available for this chemical (EPA, 1993a,b),

The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" (EPA, 1993b), 2,3,7,8-TCDD has been shown to produce liver and respiratory system
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tumors in a rat dietary study. The oral slope factoris 1.5E+05 (mg/kg-dyl (EPA, 1993b). The

'inhalation slope factor is also 1.5E+05 (mg/kg-dyl (EPA, 1993b).

A.4 Pesticides/PCBs

Aldrin

The chronic oral RID for aldrin is 3E-05 mg/kg-d (EPA, 1993a) and is based on a

chronic feeding study in rats. Rats were fed aldrin in the dietat levels of 0, 0.5, 2, 10,50, 100

or 150 ppm for 2 years. The LOAEL was 0.5 ppm diet based on liver toxicity. There was no

NOAEL. An uncertainty factor of 1,000 was applied to the LOAEL to obtain the RID. The

confidence level in this RID is medium. A subchronic oral RID of 3E-05 mg/kg-d has also been

established (EPA, 1993b). Inhalation RIDs are not available at this time (EPA, 1993a,b), and

oral RIDs have been cross-assigned to inhalation.

The EPA weight of evidence classification for the human carcinogenicity of this

compound is "B2" - probable human carcinogen (EPA, 19933.). Aldrin has been shown to

P~O?ltCe significant increases in liver tumors in three different strains'of mice in both males and
.'

females. ~ oral slope factor of 1.7E+01 (mg/kg-d)-l (EPA, 1993a) has been established based

or- the development of liver carcinomas in female and male C3H mice and male B6C3F1 mice.

An inhalation unit risk factor of 4.9E-03 {J.tg/m3yl (17 (mg/kg-dyl) (EPA, 1993a,b) was also

esta?lished based upon the oral data.

BHC. alpha-

No RIDs were found in either IRIS or HEAST (EPA, 1993a,b). For the purpose of this

RA, the oral RIDs for gamma-BHC have been used for this chemical.
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The EPA wei~ht of evidence classification for the carcinogenicity of alpha-BHC is "B2"

- probable human carcinogen (EPA, 1993a). Alpha-BHC has been shown to induce liver tumors

in mice and rats. An oral slope factor of 6.3E+00 (mg/kg-dyl (EPA, 1993a) has been

established based upon a dietary study in mice. An inhalation unit risk factor of 1.8E-03

(J.tg/m3yl (6.3E+00 (mg/kg-dyl) has been established (EPA, 1993a,b).

BHC. beta-

No RIDs were found in either IRIS or HEAST (EPA, 1993a,b). For the purpose of this

RA, the oral RIDs for gamma BHC will be used for this chemical.

The EPA weight of evidence classification for the carcinogenicity of beta-BHC is "c"

- possible human carcinogen (EPA, 1993a). Beta-BHC has been shown to produce benign liver

tumors in a dietary study in ~ice. An oral slope factor of 1.8E+00 (mg/kg~d)-l has been

established (EPA, 1993a) based upon a dietary study in mice. An inhalation unit risk factor of

5.3E-04 (j.tg/m3yl (1.8E+00 (mg/kg-dyl) was calculated using data from the same study (EPA,

1993a,b).

BHC. gamma-

The chronic oral RID for gamma-BHC is 3E-04 mg/kg-d (EPA, 1993a) and is based

upon a subchronic oral bioassay in rats. Rats were administered gamma-BHC in the diet at

concentrations of 0,0.2,0.8,4,20 or 100 ppm for. 12 weeks. The LOAEL was 20 ppm

(converted to 1.55 mg/kg-d) and the critical effects observed were liver and kidney toxicity. k.~

uncertainty factor of 1,000 was applied to the NOAEL of 4 ppm (converted to 0.33 mg/kg-d)

to obtain the RID. The confidence level in this RID is medium. The subchronic oral RID is
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3E-03 mg/kg-d (EPA, 1993b) and is based on the same study, but applying an uncertainty factor

of 100. Inhalation RIDs are not available at this time (EPA, 1993a,b). Thus, for the purposes

of this lllIRA, the oral RIDs are cross-assigned to inhalation.

The oral slope factor for gamma-BHC is 1.3E+00 mg/kg-d (EPA, 1993b) on the basis

of a mouse dietary study. Liver tumors were induced following gamma'-BHC administration.

The EPA weight-of-evidence classification for the carcinogenicity of gamma-BHC is "B2/C"

(EPA, 1993b). In the absence of an inhalation slope factor, the oral slope factor is cross

assigned in this lllIRA to inhalation.

Chlordane. alpha-

Gamma-chlordane (CAS #57-74-9) is a mixture of the cis and trans isomers,

alpha-chiordane and beta-chlordane. For the purpose of this toxicity profIle, the health effects

assessment data presented for gamma-chlordaile is assumed to be representative of

alpha-chlordane as well.

Chlordane. gamma-

The chronic oral RID for chlordane is 6E-05 mg/kg-d (EPA, 1993a) and is based upon

a chronic rat feeding study. Rats were fed chlordane at dietary levels of 0, 1,5 and 25 ppm for

130 weeks. The LOAEL was 5 ppm (converted to 0.273 mg/kg-d) in female rats and the critical

effects observed were liver lesions (hypertrophy).· An uncertainty factor of 1,000 was applied

to the NOEL of 1 ppm (converted to 0.055 mg/kg-d) to obtain the RID. The confidence level

in this RID. is low. The chronic oral RID was adopted as the subchronic oral RID (EPA,
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1993b). Inhalation RIDs are not available at this time (EPA, 1993a,b). For the purpose of this

RA, the chronic oral RID has been cross-assigned to the chronic inhalation RID.

The EPA weight of evidence.classification for the carcinogenicity of chlordane is "B2"

- probable human carcinogen (sufficient animal evidence, inadequate/no human evidence) (EPA,

1993a). Chlordane has been shown to produce benign and malignant liver tumors in four strains

of mice of both sexes and in F344 male rats. An oral slope factor of 1.3E+OO (mg/kg-d}l has

been established (EPA, 1993a). An inhalation unit risk factor of 3.7E-04 (j-tg/m3t 1 (1.3E+OO

(mg/kg-d)-l) has been established (EPA, 1993a,b) based upon the oral data available.

DDD,4.4-

No RIDs were found in IRIS or HEAST (EPA, 1993a,b),

In this RA the oral RID values for 4,4'-DDD have been assigned to 4,4'-DDD,

Inhalation RIDs are not available (EPA, 1993a,b),

The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen. This chemical has been shown to produce liver tumors

in a dietary study in mice. The oral slope factor for 4,4'-DDD is 2.4E-0l (mg/kg-dt1 (EPA,

1993a). No quantitative estimate of carcinogenic risk from inhalation exposure to this chemical

is available (EPA, 1993a,b). In this RA the oral slope factor has been cross-assigned to

inhalation,
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• DDE. 4.4-

No RIDs were found in either IRI~ or HEAST (EPA, 1993a,b). In this RA the oral RID

value for 4,4'-DDT have been assigned to 4,4'-DDE. Inhalation RIDs are not available (EPA,

1993a,b).

The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human

evidence). This compound has been shown to produce liver tumors in mice and hamsters and

thyroid tumors in female rats. The oral slope factor for 4,4'-DDE is 3.4E-Ol (mg/kg-dyl (EPA,

1993a) and is based upon the studies in mice and hamsters. No quantitative estimate of

carcinogenic risk from inhalation exposure to this compound is available (EPA, 1993a,b); the

oral slope factor has been cross-assigned to inhalation.

DDT. 4.4'-

The chronic oral RID for 4,4'-DDT is 5E-04 mg/kg-d (EPA, 1993a)and is based on a

subchronic feeding study in rats. Rats received 0, 1, 5,10, or 50 ppm 4,4'-DDT in their food

for 15 to 27 weeks. The LOAEL was 0.25 mg/kg-d (5 ppm diet) and the critical effects seen

were histopathological effects to the liver. An uncertainty factor of 100 was applied to the

NOAEL of 0.05 mg/kg-d (l ppm diet) to obtain the RID. This un~ertainty factor was used to

account for intra- and interspecies variability. The confidence in the RID is medium. The

subchronic oral RID for 4,4'-DDT is also 5E-04 mg/kg-d (EPA, 1993b). In the absence of EPA

non-cancer toxicity values for inhalation (EPA, 1993a,b), the oral RIDs for 4,4'-DDT are

cross-assigned to inhalation.
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The EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - a probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). This compound has been shown to produce liver tumors in mice and rats. The

oral slope factor for 4,4'-DDT is 3.4E-0l (mg/kg-dyl (EPA, 1993a) and is based upon liver

tumors in mice and rats following dietary exposure to 4,4'-DDT. On the basis of route-to-route

extrapolation, the inhalation slope factor for 4,4'-DDT ~as been set at 3.4E-0l (mg/kg-dyl

(9.7E-05 (j.tg/m3)-1 (EPA, 1993a,b).

Dieldrin

The chronic oral RID for dieldrin is 5E-05 mg/kg-d (EPA, 1993a) and is based upon a

two year rat feeding study. Rats were administered dieldrin for 2 years at dietary concentrations

of 0, 0.1, 1.0 or 10.0 ppm. The LOAEL was 1.0 ppm (converted to 0.05 mg/kg-d) and the

critical effects observed were increased liver weights and liver parenchymal cell changes

including focal proliferation and local hyperplasia. An uncertainty factor of 100 was applied to

the NOAEL of 0.1 ppm (converted to 0.005 mg/kg-d) to obtain the RID. The confidence level

in this RID is medium. The chronic oral RID was adopted as the subchronic oral RID (EPA,

1993b). Inhalation RIDs for dieldrin are not available at this time (EPA, 1993a,b). For the
I

purpose of this RA, the oral RIDs have been cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of dieldrin is "B2" -

probable human carcinogen (sufficient animal evidence, inadequate/no human evidence) (EPA,

1993a). Dieldrin has been shown to De carcinogenic in various strains of mice of both sexes

with the effects ranging from benign liver tumors, to hepatocarcinomas to pulmonary metastases.

An oral slope factor of 1.6E+0l (mg/kg-dyl has been established (EPA, 1993a) on the basis of
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the above studies. Based on route-to-route extrapolation, the inhalation slope factor has also

been set at 1.6E+01 (mg/kg-dt1 (4.6E-03 (p,g/m3t 1 (EPA, 1993a,b).

Endosulfan'

Endosulfan (CAS #115-29-7), a technical grade material, is a mixture of the two isomers,

Endosulfan I (CAS #959-98-8) and Endosulfan II (CAS #33213-65-9). The quantitative risk

assessment data presented for Endosulfan is assumed to be representative of the two isomers.

The chronic oral RID for endosulfan is 6E-03 mg/kg-d (EPA, 1993b) and is based on a

2 year dietary study in rats. The critical effects observed were decreased weight gain, kidney

toxicity and aneurysms. The uncertainty factor was 100. The subchronic oral RID is also 6E-03

mg/kg-d (EPA, 1993b). In the absence of inhalation RIDs (EPA, 1993a,b), the oral RIDs are

cross-assigned to inhalation.

.This chemical has not been evaluated for evidence of human carcinogenic potential (EPA,

1993a,b).

Endosulfan Sulfate

No RIDs were found in either IRIS or HEAST (EPA, 1993a,b):

The U.S. EPA has not evaluated this chemical for evidence of human carcinogenic. .

potential (EPA, 1993a,b).

Endrin

The chronic oral RID for endrin is 3E-04 mg/kg-d (EPA, 1993a) and is based upon a

chronic oral bioassay in dogs. Dogs were fed diets containing 0.1, 0.5, 1.0, 2.0 or 4.0 ppm
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endrin for 2 years. The LOAEL was 2 ppm (converted to 0.05 mg/kg-d) and the critical effects

observed were occasional convulsions, slightly Increased relative liver weights and mild

histopathological effects in the liver (slight vacuolization of hepatic cells). An uncertainty factor

of 100 was applied to the NOAEL of 1 ppm (converted to 0.025 mg/kg-d) to obtain the RID.

The confidence level in this RID is medium. The chronic oral RID has been adopted as the

subchronic oral RID (EPA, 1993b). Inhalation RIDs are not available at this time (EPA, .

1993a,b). For the purpose of this RA, oral RIDs have been cross-assigned to inhalation.

The EPA weight of evidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to carcinogenicity for humans (EPA, 1993a).

Endrin Aldehyde

Endrin aldehyde has been identified as a metabolite of the parent compound endrin. No

oral or inhalation RIDs were available for endrin aldehyde (EPA, 1993a,b). While the weight

of evidence classification for the human carcinogenicity of the parent compound endrin is "0",

the EPA has not specifically evaluated the metabolite endrin aldehyde for its human carcinogenic

potential.

Endrin Ketone

Endrin ketone has been identified as a metabolite of Endrin following microbial

degradation in soil. No RIDs for endrin ketone were available in either IRIS or HEAST. While

the EPA v'eight of evidence classification for the human carcinogenicity of the parent compound

endrin is "0", the U.S. EPA has not specifically evaluated the metabolite endrin ketone for its

human carcinogenic potential.
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Heptachlor

The chronic oral RID for heptachlor is 5E-04 mg/kg-d (EPA, 1993a) and is based on a

two year feeding study in, rats. Rats were fed diets of 0, 1.5, 3, 5, 7 or 10 ppm of heptachlor

for 2 years. The LOAEL was 5 ppm (converted to 0.25 mg/kg-d) and the critical effect

observed was increased liver weight. An uncertainty factor of 300 was applied to the NOAEL

of 3 ppm (converted to 0.15 mg/kg-d) to obtain the RID. The confidence level in this RID is

low. The chronic oral RID was adopted as the subchronic oral RID (EPA, 1993b). Inhalation

RIDs for heptachlor are not available at this time (EPA, 1993a,b). For the purpose of this RA,

oral RIDs have been cross-assigned to inhalation.

The EPA weight of evidence classification for. the carcinogenicity of this compound is

"B2" - probable human carcinogen (sufficient animal evidence, inadequate/no human evidence)

(EPA, 1993a). Heptachlor has been shown to produce liver tumors in mice of both sexes

(Davis, 1965; NCI, 1977). An oral slope factor of 4.5E+00 (mg/kg-dyl (EPA, 1993a) has been

established based upon the above studies. An inhalation unit risk factor of 1.3E-03 Vtg/m3yl

(4.5E+00 (mg/kg-dyl) has been calculated from the oral data presented above (EPA, 1993a,b).

Heptachlor Epoxide

The chronic oral RID for heptachlor epoxide is 1.3E-05 mg/kg-d (EPA, 1993a) and is

based on a dietary study in dogs. Beagle dogs were fed diets containing 0, 0.5, 2.5, 5 or 7.5

ppm of heptachlor epoxide for 60 weeks. Liver to body weight ratios were significantly

increased in a treatment-related fashion. Effects were noted in buth males and females at the

LEL of 0.5 ppm. There was no NOEL. An uncertainty factor of 1,000 was applied to the LEL

(converted to 0.0125 mg/kg-d) to obtain the RID. The confidence level in this RID is low. The
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chronic oral RID was adopted as the subchronic oral RID (EPA, 1993b). Inhalation RIDs are

not available at this time (EPA, 1993a,b). For the purpose of this RA, oral RIDs have been

cross-assigned to inhalation.

The .EPA weight of evidence classification for the carcinogenicity of this compound is

"B2" - probable human carcinogen. Heptachlor epoxide has been shown to induce liver

carcinomas in mice of both sexes and in CFN female rats. The oral slope factor for heptachlor

epoxide is 9.1E+00 (mg/kg-dyl (EPA, 1993a) and is based on the induction of hepatocellular

carcinomas in male and female C3H mice and male and female CD-l mice. Ari inhalation unit

risk factor of 2.6E-03 {J.tg/m3yl (9.1E+00 (mg/kg-dyl) was also calculated from the oral data

(EPA, 1993a,b).

Hexachlorobenzene

The chronic oral RID for hexachlorobenzene is 8E-04 mg/kg-d (EPA, 1993a) and is .
,

based upon liver t<;>xicity observed in rats during a chronic dietary study. Rats. were fed

hexachlorobenzene in their diet at doses ofO, 0.32, 1.6, 8.0, or 40 mg/kg for 90 days prior to

mating and until 21 days after weaning. In deriving the RID, EPA applied an uncertainty factor

of 100 to the NOAEL of 1.6 mg/kg (0.08 mg/kg-d). In the absence of a subchronic RID, the

chronic value is cross-assigned in this HHRA to subchronic. The chronic oral RID. is also used

to assess chronic inhalation exposures in this HHRA in the absence of an inhalation RID.

The EPA weight-of-evidence classification for the carcinogenicity of this constituent is .

"B2" - probable human carcinogen. An oral slope factor of 1.6 (mg/kg-dyl has been established

by EPA based on liver tumors·observed in rats during a two-year dietary study (EPA, 1993a).
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The inhalation slope factor is based on the same study and also equals 1.6 (mg/kg-dyl (EPA,

1993a,b).

Methoxychlor

The chronic oral RID for methoxychlor is 5E-03 mg/kg-d (EPA, 1993a) and is based

upon a teratology study in rabbits. Pregnant rabbits were administered methoxychlor at doses

of 5.01, 35.5 or 251.0 mg/kg-d on days 7 throu~h 19 of gestation. The LOAEL was 35.5

mg/kg-d and the critical effect. observed was an excessive loss of litters (abortions). An

uncertainty factor of 1,000 was applied to the NOEL of 5.01 mg/kg-d to obtain the RID. The

confidence in this oral RID is low. The chronic oral RID was adopted as the subchronic oral

RID (EPA, 1993b). Inhalation RIDs are not available at this time (EPA, 1993a,b). For the

purpose of this RA, oral RIDs have been cross-assigned to inhalation.

The EPA weight of ~vidence classification for the carcinogenicity of this compound is

"0" - not classifiable as to carcinogenicity for humans (EPA, 1993a).

PCBs

EPA (1993a,b) has not established oral or inhalation RIDs for any individual Aroclor or

for PCBs combined.

The EPA weight of evidence classification for the carcinogenicity of PCBs is "B2" 

probable human carcinogen (sufficient animal evidence, inadequate/no human evidence (EPA,

1993a). PCBs have been shown to produce liver tumors in rats and mice. In humans, the

available data are inadequate but provide suggestive evidence of excess risk of liver cancer from

ingestion and inhalation or dermal contact. An oral slope factor of 7.7 (mg/kg-dyl has been
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established for PCBs (EPA, 1993a) based on a dietary study in rats. Liver lesions and

carcinomas were observed in rats exposed to 100 ppm Arodor 1260 in corn oil for 16 months,

followed by 50 ppm exposure for 8 months and a basal diet for 5 months. Since a quantitative
...- .

estimate of carcinogenic risk from inhalation exposure is not available (EPA, 1993a,b), the orat ...
"r I' '.'

slope factor is cross-assigned to inhalation. Arodor-specific slope factors are not available.' : ..
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CO:MPREHENSIVE REUSE PLAN
DAVISVILLE NAVAL CONSTRUCTION
" . BATTALION ·CENTER :..'

.···DE"VELOPMENT·REUSESCENARIOS
Septembei 1993

'.', .

0."" .... a.cu..... 1'.CI)

Bal.4 fpall 1000 Acrn

LAND VSE CHOICES

ouu (lnoU. I...... --..... I&..u ...n"1 I"... "wee"••)
('.a,

.WELCOME1
-The Base Reuse Committee (BRC) which is
composed of State,.Local and Tribal representatives
is responsible for preparing a Reuse Plan for the
Davisville' Naval Construction Battalion Center.
The BRe is sponsoring this public meeting to
provide you with the opportunity to take part in the

.process. The purpose of this meeting is to solicit
your thoughts and suggestions on the future reuse
scenarios. Three' reuse scenarios have been
developed by the BRC which represents different
potential land users. Based on your comments, the
BRC will develop a preferred development plan.

."porniulating the. Reuse Scenarios
~e development of the scenarios consider the

assets of the land and buildings at Davisville; the
reso~rces and.,: constraints to' development; . the F~gure 1 Land Use Choices from Community.

· potential for new economic develojnnent' activity; . '" Survey .
. the interest .expressoohi .using' facilities at ." .

'. Davisville; . the·c()mpatibility·· with·' adjacent·' '" . .' ." . . " '. .'. "': ': .:<'>:
··residential.an·dQuonset development aqd the and ." .SectIonal Approach

· .the Goals of the Communit}i(See Figur~l). '. These ,.. ' .: . The .sectlorialapproachviews Davisvill~.as 'a series" .
·factors...are.generally.cOmbiq~ into' development ... : :o{·:land· at~··each.: with' .their,:ow·nOil1divi9ual •.
concep~ "··or:.····.· as~uinpti9ris .; ·which.·:.iui<l.e:·· the.·.· "·:····charact~t anci·inherent:opporturuti~sand constrahits.··· .' .

'.' formulation :of the. alternative-sCenarios... :' .. ":....:;- "'L3nd at"·Davjsville··::ItiaYl>e )ogic3.lly' .g~(iuPed: int~)., ....

The c~~~pts p;OVide'th~;rameworl<wl1ich ~eS~: ..... ~J:ni~,:%:?m~:s; W~6~~~avi~~~:
. .devel6pmeritscenarios together~The scenarios ate' '.> Construction Equipment D~partfuentArea· (CED) , .
.', '. developed to .learn.whieh·land· uses '~ay be the .' Davisvil1ePier.,~Qpport,:Area,:Ca1f Pasture Ppint

.,.dosestto·.the desired result.':.' The·:develoPrnenr:..• ··and:Allen·Harbor.:.:. ': ':,.:,,': ...•. , ...•... " ': .'.
conceptS:are:the"common thread runniilgthrougl1.. '· . .... ,: ....:: ..... ",.,,-.. ;':- ",.

. . .•.. ea.c~s~nari? ···ev~n.th~ugh.t1l~ii.l;m,d~u~~"fi,l~t: .. ~e'::/; "; ·•.. :property;·Wtetest.:·'·-:·: .' .• ,"'.';~"" :.... ." .
. radlca11.Y,dlff~r~nk. The.:< .-form.ulatio.n ·.of .th.e.:, ,··.··Th··· ':"'b ·.. ·t·'.' ',···:···::·rtu····..·...ty' .' t '.', .'. t "th .... 1 s·· 0"f'"" ," ' .. '.' .' . '.' '. '" ' e· es· oppo m ocreae· e'nuceu"
development' scenarios;forDavisville iSpaseqOh,·· . ". . '.';' ." .. '. . .

· ," . . ...._ . >' '. ~ ..' •. ' . ...·faCIlitIes that wIll help generate.newdevelopmertls
.' .. twoc(mcepts· ..,The .. ,fIrs.! concept IS, th3,~th~ rcruse ..'..... '··th·· ::th''. . . ......' .. ·ti·. ,., ; ..... hi·' h .h'.' ." ed an .. ,
" Ian' should'view:theslihis '. ro' ·.·notasa·.·~l ">~ or~amza 9nswc .. av~ expre~s ....

". • '. . . . .. '..... rp P. perty.. . . mterest In usmg the property. The development of
hole but In a sectional develQpment approach. the reu~e alternatives is based on accommodating

The .second concept is that the reu~ plan n~s to these interests to varying degrees.
conSIder users who have expressed. mterests m the
property.



REUSE DEVELOPMENT SCENARIOS

••
One subparcels is identified for
single or multi-useindustrial .
development. All the buildings
will be demolished..

.Five development sub~ls'are
cieated in this scenario. Four for'
the existing buildings and a fifth
parcels for an industrial park or a .
single industrial user. .

. SCENARIO NO.1.· SCENARIO.NO. 2 . SCENARIO NO.3

1fu.ee development sUbparcels are
identified in this scenario. Two
subparcels to Support two. of the

. four existing buildings. The third
parcel is designJi.ted for single or '..
multi-~ indUstrial development.

Seven development subparcels are
identified in this scenario; Two
subparcels for government
support activities; one parcel for
educational activities; an existing
natural area and three parcels for
office use.

(Same as Scenario No.1) (Same as Scenario No.1)

Industrial p3.rk with a realignment
internal access roadway.' Six
subparcels for existing building

. sites. A ten acre parcel for the
existing health research· activities.
Camp Endicott Historical

. District.

Same as sCenario No.1 except a
5 acres subparcel is created for
government support activities.

(Same as Scenario No.1)

,","..

-..'.

-~.. .

Prepared By: MAGU1RE GROUP, nk., Ooe Daval Square, Provideocc, Rl 02903
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TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09
PHASE I

IRC SAtVlPLE:TlJENTIFICATION: I S-09-01-00-S S-09-02-00-S S-09-03-00-S- S-09-04-00-S S-09-05-00-S S:':09:":06:':()()'::S-TP 1 00 S TP 2 00 S TP 3 00 S TP-4:..:-()()-S----.P-5-00=-S
Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

IN ORGANICS (mg/kg)
Aluminum .
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siwer
Sodium
Thal6um
Vanadium
Zinc



TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09
PHASE I

TRe SAMPLE IDENTIFICATION: I S 09-01 OO-S S 09 02 00 S S-09 03-00-S S-09-04-00 S S-09-05-00 S S 09-06 00 S TP 1-00 S TP-2 00 S TP-3 00 S TP-4 OO~S TP 5-00 S
Soil Soil Soil Soil Soil Soil Soil Soil Soil Soli Soil

VOLAllLES (ug/kg)
l,l-0ichloroethane
l,l-0ichloroethene
1,1,1 - Trichloroethane
1,1,2-Trichloroethane
1.1,2,2-Tetrachloroethane
1,2-Oichloroethane
1,2-0ichloroelhene(Total)
1,2-Oichloropropane
2-Butanone .
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromelhane
Bromoform
Bromomelhane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
CIs-1,3- Oichloropropene
Oibromochloromelhane
Elhylbenzene
Melhylene chloride
Styrene
Tetrachloroethene
Toluene
Trans-1,3-0ichloropropene
Trichloroelhene
Vinyl acetate
Vinyl chloride
Xylenes (Total)

7
7
7
7
7
7
7
7

14
14
14

7
·7
7

14
7
7
7

14
7

14
7
7
7

30
7
7

3.5
7
7

14
14
7

7 12 11 5 6
7 12. 11 5 6
7 12 11 5 6
7 12 11 5 6
7 12 11 5 6
7 12 11 5 6
7 12 11 5 6
7 12 11 5 6

14 24 22 10 11
14 24 22 10 11
14 24 22 10 11
14 55::::\\):::/:::r~(j i::: :: :~(j 44
7 12 '11 5 6
7 12 11 5 6
7 12 11 5 6

14 24 22 10 11
7 12 11 5 6
7 12 11 5 6
7 12 11 5 6

14 24 22 10
7}::)i ::?a~ 11 . 5 i?:\: i( /\it

14 24 22 10
7 12 11 5 6
7 12 11 5 6
7 12 11 5 6

27 60 n 15 100
7 12 11 ,l 5 6
7 12 11 ,,- 5 6

3.5 6 5.5 2.5 3
7 12 11 5 6
7 12 11 5 6

14 24 22 10 11
14 24 22 10 11
7 12 11 5 6

...J

6
6
6
6
6
6
6
6

11
11
11
10
6
6
6

11
6
6
6

11
5

11
6
6
6

27
6
6
3
6
6

11
11
6

666
666
6 6 ·6
666
666
6 6 6
666
6 6 6

13 11 12
13 11 12
13 11 12
13 14 i:\ ?:/:: j~
6 6 6
6 .6 6
6 6 6

13 11 12
6 6 6
6 6 6
6 6 6

13 11 12
5 )} :::})~/ '.:':::::?,:

13 11 12
6 6 6
6 6 '6
6 6 6

20 30 14
6 6 6
6 6 6
333
6 6 6
6 6 6

13 11 12
13 11 12
6 6 6

6
6
6
6
6
6
6
6

11
11
11
11
6
6

.-..:6
11
'6

·~·6

6
11
6

11
6

:6
.6

,,13
:".6

6
3

.6
6

11
11
6

• ';":f,

~,:~~

'""
~~/'~:;~~.. ; r- .

.;tt,;, ~j~"'t. .1

l ...
j.,

-'=..

., ~

........;c
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~-09~01-bO-SS-09-02-00-S S-09-03-00~S ~~09-04-00-S ~-09-05-00-S S-09~06-00-~ TP 1 00 S TP-2-00-~-TP-3-00~S TP-4-00-S TP-5-00-S
Soil Soil Soil Soil Soil Soil Soil Soil Soil, Soil Soil

PHASE I

TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE09

390 380
390 380

390 380
390 380
390 380
390 380
390 380
390 380

390
195
390
195
390
390
390
390
195
390

390 380
390 380
390 380
390 380
390 380

. 390 380
390 380
390 380

1900 1800
390 380
390 380
390 380

1900 1800
390 380

1900 1800
390 380
390 380

1900 1800
790 760
390 380
390 380
390 380
390 380
390 380

1900 1800
1900 1800
1900 1800
. 390 380

390 380
390 380
950:: ::::(@<)
390 380
390 380

380

420 380
420 380
420 380
420 380

m<?? }::(:~49

420 380
420 380
420 380
420 380
420 380
420 380
420 ?:} :::::::}}:i4~:

420 380
2100 1800

420 380
420 380
420 380

2100 1800
420 380

2100 1800
420 380
420 380

2100 1800
850 760
420 380
420 380
420 380
420 380
420 380

2100 1800
2100 1800
2100

420
420
420

370

370
370
370
370

370

370
370
370
370

340
340
340
340

450 460 790 720 340 370 370

450 460 395 360 340 370 370

450 460· 790 720 340 370 370

450 460 790 720 340 370 370

450 460 790 720 340 370 370

450 460 790 720 340 370 370

450 460 790 720 340 370 370

450 460 790 720 340 370 370

2200 2200 3800 3500 1600 1800 1800

450 460 790 720 340 370 370

450 460 790 720 340 370 370

450 460 395 360 340 370 370

2200 2200 3800 3500 1600 1800 1800

450 460 790 720 340 370 370

2200 2200 3800 3500 1600 1800 1800

450 460 790 720 340 370 370

450 460 790 720 340 370 370

2200 2200 3800 3500 1600 1800 1800

900 920 1600 1400 670 730 730

450 460 790 720 340 370 370

450 460 790 720 340 370 370

450 460 790 720 340 370 370

450 460 790 720 340 370 370

450 460 790 720 340 370 370

2200 2200 3800 3500 1600 1800 1800

2200 2200 3800 3500 1600 1800 1800

2200 2200 3800 3500 1600 1800 1800

:::::<::::\/: /J~~::( :::::::;/JMJ::::::::JM\:::./<::::(:::: \@~: 340/( <::::?::a~qj.:\::}:: ::®
450 460 790 720 340 370 370

340

::::::::;::::~~:~::::

225 230 395 360 170 185 185 210 190
450 460 790 720 340 370 370 420 380

::J® 460:::::::::::::::::}::j~1): 720 370 370 420 380
450 460 790 720 340 370 370 420 380

(:·:·::'::· .. ·:~i~j::;;····::j!:!~;~:··:::.::~~~~ ::::"::".:::::~~~::\. )<~ro::.::·: :.::.....~j~~~:: .• \j!.!.:!:0.~<:::: .\~;~:!. :·.··.:···~m
450 460 790 720 _ 340 370 370 420 380

SEMIVOLATILES lug/kg)
1,2- Dichlorobenzene
1,2,4 - Trichlorobenzene
1,3- Dichlorobenzene
l,4-Dichlorobenzene
2-Chloronaphthalene
2-Chlorophenol
2 - Methylnaphthalene
2 - Methylphenol
2-Nitroaniline
2-Nitrophenol
2,4 - Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4 - Dinitrotoluene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,6-Dinitrotoluene
3-Nitroaniline
3,3' - Dichlorobenzldine
4-Bromophenyl phenyl ether
4-Chloro -3-methylphenol
4-Chloroaniline
4-Chlorophenyl phenyl ether
4 - Methylphenol
4-Nitroaniline
4-Nitrophenol
4,6-Dinitro-2-methylphenol
Acenaphthene
Acenaphthylene
Anthmcene
Benzoic acid
Benzo(a)anthmcene
Benzo(a)pyrene
Benzo(b)f1uomnthene
Benzo(b)/Benzo(k)f1uomnthene
Benzo(g,h,Qperylene
Benzo(k)f1uomnthene
Benzyl alcohol 450 460 790 720
bis(2-Chloroethoxy)methane 450 460 790 720
bis(2-ChloroethyQether 450 460 790 720
bis(2-ChlorolsopropyQether (a) 450 460 790 720
bis (2- EthylhexyQphthalate
Butyl benzyl phthalate 450 460 790
Carbazole
Chrysene'
Dibenzofumn
Dibenzo(a,h)anthmcene
Dlethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluomnlhene
Fluorene
Hexachlorobe



TABlEC-1
SURFACE SOIL DATA

NCBe DAVISVillE:'" SITE09

LL..:IU~III-

PHASE I
S-09-01-M S S 09-02-00-S S-09-03-00-S S-09-04-00-S S-09-05-00-S S-09-06-00-S TP 1-00 S TP-2-00 S TP 3-00 S TP 4 00 S TP 5 OO-S

Soli Soil Soil Soli Soli Soil Soil Soil Soil Soil Soil

<~L?

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1.2,3 - cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamlne
N- Nitrosodiphenylamine(l)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
2.3,7,8-TCDD

450 460 790 720 340 370 370 420 380
450 460 790 720 340 370 370 420 380
450 460 790 720 340 370 370 420 380

1</::·:·:'::'::::::<'·::280:':';::/:::".,:\:::;::<:2110: <:/::,:::):: ·'·.:·:.'=:.240}··::·-:·:·· ····::···;:'210:......:: ::":•. ::.,: ,.... :·...::::.120··: ..... : :...:.... :}::490 ::.:·::::/:.:::::.::.:::.2.00:::::::::-:: :::::: :.:'250:::::-::':::;: ":'.: :.1200':
450 460 790 720 340 370 370 420 380
450 460 790 :':.::.::':)20: 340 370 370 420:::: ::::'::::?4}
450 460 790 720 340 370 370 420 380
450 460 790 720 340 370 370 420 380
450 460 790 720 340 370 370 420 380
550 550 950 875 400 450 450 525 450

':'::::::::::i:if1~()():'<:::::J4i:ip/"::<i12()()<:}::.:: ::jI$O}:::::):1S0: :'::::::")A40~?:::::'::::M.o: :::{:::::::)65{: :':::::::j1()():
450 460 790 720 340 370 370 420 380

:/? :::::1306 ::: :::: ::A3()())::t):::llCJO::':=:':: f~3Q:::::400::::i)::\)~i)i)::::i30:):)::)16(i:\ «::190Q':

390
390
390
390
390
390

. 390
390.
390
475
390
390
390

380
380
380
380
380
380
380
380
380
450
380
380
380

;;.i..

16 18 18 20 18
41 44.5 44.5 50 46
8.2 8.9 8.9 10 9;2
8.2 8.9 8.9 10 9.2
8.2 8.9 8.9 10 9.2
82 89 89 100 92
82 89 89 100 92
82 89 89 100 92
82 89 89 100 92
82 89 89 100 92

~~~::?::: ::::::M~) :::,~:::::t :~::=:}::::::: ••~~ •.
82 89 89 100 92

160 180 180 200 180

PESTICIDES/PCBs (uglkg)
4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Alpha chlordane
Alpha-BHC
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosufan sulfate
Endrln
Endrln aldehyde
Endrln ketone
Gamma chlordane
Gamma-BHC (Undarie)
Heptachlor
Heptachlor epoxlde
PCB-l016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

, "p,p'-Methoxychlor
Toxaphene

22
22
22
11
55

5.5
11

5.5
22·
11
11
22
22

22
55
11
11
11

110
110
110
110
110
220
220
110
220

110
110
110
55

1100
55
55
55

110
55

110
110
110

110
550

55
55
55

550
550
550
550
550

1100
1100
550

1100

190
190
190
95

950
95
95
95

190
95

190
190
190.

190
950
95
95
95

950
950
950
950
950

1900
1900
950

1900

175
175
175
85

850
85
85
85

175
85

175
175
175

175
850
85
85
85

850
850
850
850
850

1750
1750
'850
1750

16
16
16

8.2
41

4.1
8.2
4.1
16

8.2
8

16
16

18
18
18

8.9
44.5
4.45

8.9
4.45

18
8.9

9
18
18

18
18
18

8.9
44.5
4.45

8.9
4.45

18
8.9

9
18
18

20
20
20
10
50

5
10
5

20
10
10
20
20

18
18
18

9.2
46

4.6
9.2
4.6
18

9.2
9

18
18

19
19
19

9.5
47.5
4.75

9.5
4.75

19
9.5
9.5
19
19

19
47.5

9.5
9.5
9.5
95
95
95
95
95

190
190
95

190

18
'18
18

9.2
46

4.6
9.2
4.6
18

9.2
9

18
18

18
46
9.2
9.2
9.2
92
92
92
92
92

180
180
92

180

~,.•~/::~:.':.

Bolded : 1/2 SQl
::::.:::"si1a&iikDetected value
...... .. liBliCiseii:' Data avemged with duplicate

[]l1~®liji~URelecteddata
(a) Reported as bis(2-chlorolsoproPYOether In Phase I and as 2,2'-oxybls(1-chloropropane) In Phase II



TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE09

w/09-SS08
550422 550423

09-SS04
Soil Soil

550421

:::5556:):> 4046):
10.4 9,7

0.56 0.53
::;'1660 (:$4M)

:::::!,!~~~~!!:::::'1:~:!:::::::
:::::Wlt::}ll~;:r:::::::
:::::::))0:42:: 0.11

50~ ,:',:: ·!, .. t~~:
0.68 0.63

:::,,':~[~ :)) :;~~4:=r
." "ii:9" ""0:85

:,:!,::;~~! ,!:,:,!:~~:~':!,:,:::'

550419 550420

PHASE II
-S TP 7-00 S TP-8-00-S TP-9 OO-S B 09-01-00-S B-09 02-00-S B 09-03-00-S11 09-SS01 09-SS02 09-SS03
Soil Soil Soil Soli Soil Soil Soil Soil Soil Soli

, IN ORGANICS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iro"
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siwr
Sodium
Thal6um
Vanadium
Zinc



TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE09

---

~~?~{~4

.....__ ..
TRC SAMPLE IDENTIFICATION: TP-6-00-S TP-7-00 S TP 8-00 S TP 9 OO-S B-09 01 OO-S B 09 02 OO-S B 09-03-00-S 09 SSOl 09-SS02 09-SS03 09 SS04 09-SS05 09 SS06

Soli Soli Soil Soil Soil Soil Soli Soil Soil Soli Soli Soil Soil
w/09:-SS08

550419 550420 550421 . 550422 550424
VOLATILES (ug/kg)

1,1 - Dichloroethane 5 5 5 6 5 6 . 5 11 11 11 11 10 11
1,1 - Dichloroethene 5 5 5 6 5 6 5 11 11 11 11 10 11
1,1,1 - Trichloroethane 5 5 5 6 5 6 5 ':"'. ':::-:.., ····2· 11 11 11.':·. i3 11
1,1,2-Trichloroethane 5 5 5 6 5 6 5 11 11 11 11 10 11
1,1,2,2- Tetrachloroethane 5 5 5 6 5 6 5 11 11 11 11 10 11
1,2- Dichloroethane 5 5 - 5 6 5 6 5 11 11 11 11 10 11
1,2-Dichloroethene(Total) 5 5 5 6 5 6 5 11 11 11 11 10 11
1,2- Dichloropropane 5 5 5 6 5 6 5 11 11 11 11 10 11
2-Butanone 11 10 ~ 11 11 11 12 11 11 11 11 11 10 11
2-Hexanone 11 10 11 11 11 12 11 11 11 11 11 10 11
4-Methyl-2-pentanone 11 10 11 11 11 12 11 11 11 11 11 10 11
Acetone t'://{)d:f.'):::/:'Mi 19 12 15 31 14 11 11 11 18 11.5 21
Benzene 5 5 5 6 5 6 5 11 11 11 11 10 11
Bromodichloromethane 5 5 5 6

,
5 6 115 11 11 11 10 11

Bromoform 5 5 5 6 5 6 5 11 11 11 11 10 11
Bromomethane 11 10 11 11 11 12 11 11 11 11 11 10 " 11
Carbon disulfide 5 5 5 6 5 6 5 11 11 11 11 10 o' 11
Carbon tetrachloride 5 5 5 6 5 6 5 11 11 11 11 10 11
Chlorobenzene 5 5 5 ·6 5 6 5 11 11 11 11 10 11
Chloroethane 11 10 11 11 11 12 11 11 11 11 11 10 11

. Chloroform 5 5 6 5 11 11 11 11 10 11
Chloromethane 11 10 11 11 12 11 11 11 11 11 10 11 .
Cis-1,3- Dichloropropene 5 5 5 6 5 6 5 11 11 11 11 10 11
Dibromochloromethane 5 5 5 6 5 6 5 11 11 11 11 10 11
Ethylbenzene 5 5 5 6 5 6 5 11 11 11 11 10 11
Methylene chloride 9 11 15 - 10 22 18 24 12 33 18 57 15 .~; 28
Styrene' 5 5 5 6 5 r:f 6 5 11 11 11 11 10 "'"t.: 11
TetrachloroetheM 5 5 5 6 5 -. 6 5 11 11 11 11 10 11
Toluene 2.5 2.5 2.5 3 2.5 3 2.5 5.5 5.5 5.5 5.5 5 5.5
Tmns-1,3-Dichloropropene 5 5 5 6 5 6 5 11 11 11 11 10 11
Trichloroethene 5 5 5 6 5 6 5 11 11 11 11 10 11
Vinyl acetate 11 10 11 11 11 12 11 0

Vinyl chloride 11 10 11 11 11 12 11 11 11 11 11 10 11
Xylenes (TotaQ 5 5 5 6 5 6 5 11 11 11 11 10 11

.... ;

:.. .. ;0:

·v
" ;:·i·

.;:J.. ~

~9
.~



TABLEC-l
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09
PHASE II

TRC SAMPLE IDENTIFICATION: ITP-6-00-S TP-7-00-S TP-8-00-S TP-9-00-S B-09-01-00-S B-09-02-00-S B-09-03-00-S 09-SS01 09 SS02 09 SS03 09-SS04 09-SS05 09-S$06
Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil I

w/09-SS08
550405 550406 550407 550408 550410

350
350

350
350
350

350
350
350
350
350
350
350
350
850
350
350
350
850
350
850
350
350
850
350
350
350
350
350
350
850
850
850
350
350
350

~~~:::.::::::~
350 :::.:. :::::/:r:~.::

350 340
350 340
350 340
350 340
350 340
350 340
350):h<i
350 340
850 815
350 340
350 340
350 340
850 815
350 340
850 815
350 340
350 340
850 815
350 340
350 340
350 340
350 340
350 340
350 340
850 815
850 815
850 815

E~I i.I.:[·:I·~~;l

360
360
360
360
360
360

36011 370 370 350
:::::\j~:)::~ 440

3601 370 370 350
360 370 370 350
360 370 370 350
360 370 370 350
360 .370 370 350
360 370 370 350
360 370 370 350
360 370 370 350

1700 890 890 840
360 370 370 350
360 370 370 350
360 370 370 350

1700 890 890 840
360 370 370 350

1700 890 890 840
360 370 370 350
360 370 370 350

1700 890 890 840
720 370 370 350
360 370 370 350
360 370 370 350
360 370 370 350
360 370 370 350
360 370 370 350

1700 890 890 840
1700 890 890 840
1700 890 890 840

360 370 370 :X::::::t~
360 370 370 350
360 370 )::(: :$i)(:::(d;~q
850

~E::::::~~::::lli.!· :llm):}:!:·::.:!I~!

400
400
400
400
400
400

400

400
400
400
400
400
400
400
400

2000
400
400
400

2000
400

2000
400
400

2000
810
400
400
400
400
400

2000
2000
2000

400
400
400

1000
400
400
400

360 360
360 360
360 360
380 360
380 360
380 360
380 360
380 360

1600 1700
380 360
380 360
380 360

1600 1700
380 360

1800 • 1700
380 360
380 360

1800 1700
760 720
380 360
380 360
380 360
380 360
380 360

1800 1700
1800 1700
1800 1700
380() ::::::~
380 360
380)::::'=::: :}::::::::(:::::::7if
900
380
380

350 340 350
3~ 340 3~

350 340 350
350 340 350
350 340 350
350 340 350
350 340 350
350 340 350

1700 1600 1700
350 340 350
350 340 350
350 340 350

1700 1600 1700
350 340 350

1700· 1600 1700
350 340 350
350 340 350

1700 1600 1700
710 680 710
350 340 350
350 340 350
350 340 350
350 340 350
350 340 350

1700 1600 1700
1700 1600 1700
1700 1600 1700

::::iHo. 340 :)) )\::479:
350 340 350

:::{::J@. 340(:):($?9

.:.::.:·::.:••••:::::•...:.::::::i:••:·::::.:.·•••••·.::.•:·:::.i& ••:••I: :••'I.I:••;li! ••I.:·.~m:.

350 340 350 380 360
350 340 350 380 360
350 340 350 380 360
350 340 350 380 360

:: :.:{~:::::: }:~~\ ::. (} :=:l~j: 1= ~~~

~~:;:::.:.::~~
370 370 350 350 340 350
370 370 350 350 340 350
370 370 350 350 340 350
370 370 350 350 X: } ::wmi \/::\®

~1Ii~.d;;'/in!!!l,lli'111 ::1",,"'" "'!' E lEI S/il"~:~u!lil'l!Ii EilUlltl E
175 170 175 190 180 200 180 185 185 175 175 170 175
350 340 350 380 360 400 360 370 370 350 350 340 350

:::::::::?) Jitt\(f 340 ::} :: ::::: :;ig9:: 380 360 400 360 :) ::():::4:9 370 350 350 ::::::}:::::::~: 350
350 340 350 380 360 400 360 370 370 350 350 340 350

.::: .... :::~~:}:::: :)~~~::··.i.··:.:~: ~~:: ..:.::.: ..:.....:.~.(: ::::::::~~ ~:~::;tg: ~~~:.;:.:::::::~~~ ~~~:j.:: ... :::~~... ~~
, 350 340 350 380 360 400 360 370 370 350 350 34~ 350

SEMIVOLATILES (ug/kg)
1,2 - Dichlorobenzene
1,2,4 - Trichlorobenzene
1,3-Dichlorobenzene
l,4-Dichlorobenzene
2-Chloronaphlhalene
2-Chlorophenol
2- Melhylnaphlhalene
2-Melhylphenol
2-Nitroaniline
2-Nilrophenol
2,4 - Dichlorophenol
2,4~Dimelhylphenol
2,4 - Dinitrophenol
2,4-Dinilrotoluene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,6-Dinitrotoluene
3-Nitroaniline
3,3' - Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroannine
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4,6-Dinitro-2-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzoic acid
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)f1uoranthene
Benzo(b)/Benzo(k)fluoranthene
Benzo(g,h,ijperylene
Benzo(k)f1uoranthene
Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-ChloroetlT)'ijether
bls(2-Chloroisopropyijether (a)
bis (2-Ethylhexyijphthalate
Butyl benzyl phthalate·
Carbazole
Chrysene
Dibenzofuran
Dibenzo(a,h)anthracene
Diethyl phthalate
Dimethyl phthalate
DI-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene

orobe



PHASE II
P-6-00 5 TP-7-00-S TP-8-00-S TP-9-00-S B-09-01-00-S B 09 02-00-=S--B-09 03-00 S[I 09-S501 09-SS02 09-S503

Soli Soil Soil Soli Soil Soil Soil Soil Soil Soli
w/09-SS08

370 370 350 350 340
370 370 350 350 340
370 370 350 350 340
370 ·.. ··.. ··::·.·...160·{.... ':':::,:::)60: 350 '::" ·..·:·:··:·:,·:.1300
370 370 350 350 340
370 370 . 350 350 \:> ,':~():

370 370 350 350 . 340
370 370 350 350 340
370 ·370 350 350 340
445 445 420 425 407.5
370:::\$7<) :(::~~9 350 : \): :::5M.<:ii
370 370 350 350 340

::?:~n::::::::Mq:i::i:Mii :J~9.tjt$At@:
Q,~il44{M~2)~.t3::W~?~~'::~;~1$::::~;~?$.',:

TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

~n'lC:-SAMPLE IDENTIFICATION:

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1.2,3-· cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-N itrosodiphenylamine(1)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
2,3,7,8-TCDD

350 340 350
350 340 350
350 340 350

. '''''''>:<::300'....,.....' ,,·;75 ,.'., .:o'. :...:':.... "450'
350 340 350
350 340': '::':::;:320
350 340 350
350 340 350
350 340 350

.!: ..!:~~\ ()\1~g:):=::2~~~'
350 . 340 350

":' }::::\:~OU:'::2~O:=:(:': )?:lPO

380 360 400
380 360 400
380 360 400
380 ::... .::.: .. :,": ::' :/" ".::.,' 85 . 400
380 360 400
380 360 400
380 360 400
380 360 400
380 360 400
450 425 500
380{)::::)MQ 400
380 360 400
380. ::( {))U::49()U:t:)t:: A~

360
360
360
360
360

. 360
360
360
360
425
360
360
360

550405 550406 550407

09-SS04 --(f9~SSb5

Soil Soli

550408

..~ ~.:

09-SS06
Soil

350
350
350
350
350
350
350
350
350
425
350
350
350

0.2021

II ..,
550410

16 17
41 43
8.2 8.6
8.2 8.6
8.2 8.6
82 86
82 86
82 86
82 86
82 86

160 170
160:::: .... :g,m:
82 86

160 170

18 17
18 17
18 . 17

9.2 8.7
46 43.5

4.6 4.35
9.2 ::::::::::::':::':.': :':'::(:}'::2f:
4.6 ····4:35
18 17

9.2 8.7
9 8.5

18 17
18 17

PESTICIDES/PCBs (uglkg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha chlordane
Alpha-BHC
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
EndosuWan II
EndosuWan sulfate
Endrln
Endrln aldehyde
Endrln ketone
Gamma chlordane
Gamma-BHC (Unda'ne)
Heptachlor
Heptachlor epoxide
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
p,p'-Melhoxychlor
Toxaphene

17
17
17

8.6
43
4.3

."".",""', ,',',','::"::\JM
4.3
17

8.6
8.5
17
17

17
43
8.6
8.6
8.6
86'
86
86
86
86

170
o:::::::::::,:,:4~t

17
170

16
16
16

8.2
41

4.1
8.2
4.1
16

8.2
8

16
16

17
17
17

8.6
43
4.3
8.6
4.3
17

8.6
8.5
17
17

18
46
9.2
9.2
9.2
92
92
92
92
92

180
180
92

180

17
43.5

8.7
8.7
8.7
87
87
87
87
87

170
170
87

170

.~

20
20
20

9.8
49
4.9
9.8
4.9
20
9.8
10
20
20

20
49
9.8
9.8
9.8
98
98
98
98
98

200
200
98

200

17 3.5
17 . 3.5
17 -. 3.5
~7 1~ 1~ 1~ 1~ 1~ 1~

43.5::::::}~if 1.9 }}:}\::o~6t 1.8 \::},: ::: \:f$' 1.8
4.35::::::~;9M':: 0.95 . "'oj) 0.9''ii:9 0.9

8.7 1.9 1.9 1.8 1.8 1.15 1.8
4.35 0.95 0.95 0.9 0.9 0.9 0.9

17:(}J@ 3.7 :=::)::m;~( 3.5: ::; :U9tt~ 3.5
~7 1~ 1~ 1~ 1~ 1~ 1~

81~} t}~:~ :::'. ..••••@~.::::::::)::::~::} i: :g:~: ;~ ~:~
17 '3:7::,: ::()~ji::::o:~ 3.5 3.4' . 3.5

17 :::a:~:::::::::~~:!:!·:::·.::!·6;J ~:~ ~:: ~:~
43.5))@t 1.9 UU):t:ijd~: 1.8 : :::::: ::$;'~:: 1.8
~7 1~ 1~ 1~ 1~ 1~ 1~

8.7 . 1.9 1.9 1.8 1.8 1.8 1.8
8.7 }::::::J:~ 1.9 1.8 1.8 { :::,.:l;~: 1.8
87 37 37 35 35 34 35
87 75 75 70 71 69 72
87 37 37 35 35 34 35
87 37 37 35 35 34 35
87 37 37 35 35 34 35

170 37 37 35 35 34 35

1~~ ~~:::::{~ : ~~ ::=:)\ :y~ ::(:;:: )J)~
170 190 190 180 180 175 180

... ' ,~.~;.:-~;.~

.,.: "r.:;·-t~.":'.. - >~_~

'\



09':SS07 09-B1-01 09-13t=lJ1 09-83-01
Soli Soil Soil Soil

TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

550418 552515 551412 552517

09 84 01 09-85 01 09 B-6 01 09 87 01
Soli Soil Soil Soil

w/09-B10-01
551267 551367' 551358 551264

09-88-01 09-MWS-01
Soil Soil

w/09-MW1401
551409 554384

09-MW6=01
Soli

554672 552892 556048
IN ORGANICS (mglkg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siwer
Sodium
Thal6um
Vanadium
Zinc



•
TABLEC-1

SURFACE SOIL DATA
NCBC DAVISVILLE - SITE 09

~:

TAC-SAMPLE IDENTIFICATION: I 09 SS07 09 Bl 01 09 B2 01 09 B3 01
Soil Soli Soil Soil

550418 551412

09-B4~01 09-B5-01
Soil Soil

w/09-Bl0-0l
551267 551358 551264

5-01
Soil Soil

w/09-MW1401
551409

..
~

t··
.;:

'1~
-1."(1

~

.-. ir:

.~; :'~1~;_ ~.~~

10
10
10
10
10
10
10
10
10
10
10
14
10
10
10
10
10
10
10
10
10
10
10
10
10
:16

_ '10

10
5

10
10

10
10

10
10
10·
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
,10
10
10
10
10
10
10
32
10
10
5

10
10

10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
5

10
10

10
10

10.5
to. 5
10.5
to.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

18
10.5
to.5
10.5
10.5
10.5
to.5
to.5
10.5
10.5
10.5
to.5
10.5
10.5

28

10.5
10.5

10.5

11
1.1

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
23
11
11

5.5
11
1111

11
11

11

11
11

11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
11 11
34 40
11 11
11 11

5.5 'r) r(lif
11
11

,';:

11
11

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
55
11
11

5..5
11
1111

11
11

11
11

11 11
11 11

11 11 11' 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 1111
1111 11 11
11 }:::==:: :::#$:)}::# 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11' 11 11
11 11 11 11
11 11 11 11
11 11 11 11
11 11 11 11
16 27 14 56
11 11 11 11

:::)M~r) ::::\ }(rM 11 ::r(rrrrl~l::
5.5 5.5 5.5 ::':::
11 11 11
11 11 11

11
11

11

11
11
11
11
11
11
11
11
13
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

5.5
11
11

VOLATILES (ug/kg)
111,1 - Oichloroethane
l,l-0ichloroethene
1, I, 1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2- Oichloroethane
1,2- Dichloroethene(Total)
1,2- Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cis-l.3- Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trans-l.3-Dichloropropene
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (Total)



TABLEC-1
SURFACE SOIL DATA

NCBe DAVISVILLE - SITE 09

09-SS07 09-Bl-0l 09-B2:'01 Og-
Soil Soli Soli Sol

556048

Soli

552892554672551264

-~ 09-B5-01 09:':B6-01
Soli Soil Soil

w/09-Bl0-0l
551267 551358552517551412552515550404

340 340
340 340
340, 340
340 340
340 340
340 340
340 340
340 340
820 820
340 340
340 340
340 340
820 820
340 340
820 . 820
340 340
340 340
820 820
340 340
340 340
340 340
340 340
340 340
340 340
820 820
820 820
820 820
340) ::\:)~tQ.
340 340
340 i':":::::':::"'::':':':'" ".>.:i@'

:,:}:)r~":;:::·::·:':I:i~~

340
340
340

340
340
340
340
340
340
340
340
820
340
340
340
820
340
820
340
340
820
340
340
340
340
340
340
820
820
820
340
340
340

340
340 ::

340 340 340
340 340 340
340 340 340

~~,~;I,~,J:;il; 11
170 170 170
340 340 340
340 340 340
340 340 340
340 :: ::::::::,~\:):: ::4@Q
340 340):=:;:)}:
340 340

355 1000 3500 350 8750
355 500 1750 350 8750
355 1000 3500 350 8750
355 1000 3500 350 8750
355 1000 3500 350 8750
355 1000 3500 350 8750
355 1000:}:/·/)4300· 350 t:: ".; }'205Q:
355 1000 3500 350 8750
860 2500 8500 840 21250
355 1000 3500 350 8750
355 1000 3500 350 8750
355 5OO)<} ):~7(r 350 8750
860 2500 8500 840 21250
355 1000 3500 350 8750
860 2500 8500 840 21250
355 1000 3500 350 8750
355 1000 3500 350 8750
860. 2500 8500 840 21250
355 1000 3500 350 8750
355 1000 3500 350 8750
355 1000 3500 350 8750
355 1000 3500 350 8750
355 1000 3500 350 8750
355 500 ):=:??$t!t 350 8750
860 2500 8500 840 21250
860 2500 8500 840 21250
860 2500 8500 840 . 21250

:r::::::::::~:;[\llliilll[~~g::::!::::::::::!:i~:::::::::::::~!

~O ~O 600
370 365 345
370 730 690
370 730 690
370 730 690
370 730 690

64 i: ;'::'::,:::j}(): 690
370 730 690
890 1800 1700.
370 730 690
370 730 690
370 365 345
890 1800 1700
370 730 690
890 1800 1700
370 730 690
370 730 690
890 1800 1700
370 730 690
370 730 690
370 730 690
370 730 690
370 730 690
370 730 690
890 1800 1700
890 1800 1700
890 1800 1700

;:,',::.;~i~::::~:::!!::::::)!r!!~
:~r:~

:.......:: ...;.

~~~~t~ ~~~\\

::::::::::::;::

.:.:::(~~~i:·:·:···: ::.:~.::::

:!I:i~II\III!!i!i:lj:j:i:i!l;:I!!!1 :\1\ !!!I!I:~~r;i!:\.I!I!I! i!!III:~m: Eiii:!i!,)i;'I!~!~~!\!l:l::~~mg':i:!l!!~m!!·:! Ill: :::!ill~il\
"::d~: :·.::I·~:::,i: ::::'I:'j~: ::::..... :/:..(~~, '.:..I·j~'~~~I·:::":'::j~~I·;.··:::·,~

370 730 690 355 1000 3500 350 8750
370 730 690 355 "1000 3500 350 8750
370 730 690 355 1000 3500 350 8750

:::::=:;.: j'~? :rr :199::)·:{t~~(::( :::::,:{t?:// ):=:;~10 3500:,,:::'::~9 8750
370 )): ••:.:)::.:••• 33lr 345 355 500 1750 350 8750

"¢*'~~Jill ~I EIit.iiil'\liNlI!!f~JI
365 345 177.5 500 1750 175 8750
730 690 355 1000 3500 350 8750
730' 690 355 1000 3500 350 8750
730 690 355 1000 3500 350 8750

, ! ~ou ~"':::::':::':':::':':':::'::::::::::::: ~(u::.:"i·: :':i::'::::~!: ~!:i~m"ii·::·:·~i~~g:, :':.::.I·~mi:i·::::·:~~1

SEMIVOUITILES (ug/kg)
1,2- Dichlorobenzene
1,2,4-Trichlorobenzen"
1,3- Dichlorobenzene
1,4-Dichlorobenzene
2-Chloronaphlhalene
2-Chlorophenol
2- Methylnaphthalene
2-Methylphenol
2-NitroaniJine
2-Nitrophenol
2,4 - Dichlorophenol
2,4-Dimethylphenol
2,4 - Dinitrophenol
2,4-Dinitrotoluene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,6-Dinitrotoluene
3-Nitroaniline
3,3' - Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroanmne
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4,6-Dinitro-2-methylphenol
Acenaphthene
Acenaphthylene
Anth"racene
Benzoic acid
Be'nzo(a)anthracene
Benzo(a)pyrene
Benzo(b)nuoranthene
Benzo(b)/Benzo(k)nuoranthene
Benz«g,h,Qperylene
Benzo(k)nuoranthene
Benzyl alcohol
bls(2-Chloroethoxy)methane
bis(2-ChloroethyQether
bls(2-ChloroisopropyQether (a)
bls(2 - EthylhexyQphthalate
Butyl benzyl phthalate
Carbazole
Chrysene .
Dlbenzofuran
Dibenzo(a,h)anthracene
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobe



TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

09-SS07 09 Bl-01 09-B2 01 09 B3 01 09 B4-01 09 B5-01 09-B6 01 09 B7 01 09-B8-01 09-MW5-01
Soil Soil Soli Soil Soil Soil Soli Soil Soil Soil

09-MW6-01 09-MW8-01 09-MW9-01
Soil Soil Soil

w/09-Bl0-0l w/09-MW1401

~EjI!j~~~~::·:'"· l'E!ll~i .,!~ .iE ~ :1E'~"l~i" ~~
~~~Oh~:~~eennee ;~~ :~:::~:::~:~:::::::~:::::~Ifgg:: :: ::);;6}:}:~~~::::~~~ ~;;:: >;~~g»;;~~:::;~~r:\:):;~:
N-Nitroso-di-n-propylamine 360ff:???:::f::::fff 370730 690 355 1000 3500 350 8750
N-Nitrosodiphenylamine(1) 360 rrrrrritttt 370 730 690 355 1000 3500 350 8750
Pentachlorophenol 435 i~:~:~r:~:Hr:~rrr::t 445 , 900 850 430 1250 4250 420 21250

~~:~~~hrene~ng~gi:~;;:~:::~:~:~:~::~~f~:~~:?:::)~~~gr?2q~g~r:::::2~~g ~~~ ::::.::~(~~gg<ij~~gg:::);~g:?:):()9:;~
Pyrene):::::jilo.o.tr:~:}¥~®()m::::(:Jio<):)~)?\6.0<)({rlilo.6 360 :::):4?Oij\)j2Q669?~::iij69::::::YbbOOiJ.
2,3,7,8-TCDD

340 340 340
~O ~O ~O

340 340 340
340 340 .::.::.:... . : . ·26.0
340 340· 340
340 340 340
340 340 340
340 340 340
340 340 340
410 410 410
340: }:::>::~?:J:;?:2~ijij.
340 340 3401
340);;:::~~(;$t;;:::;::\;::2.?o.if

'';

,.',

,..~~

it ,~. :-.:.v.
',;;r;' .i;-p"">;". __~

556048552892554672551358 551264 D50 551409 D50551412 552517 D11 551267 D50

'm %g,~jI>Mm;ml"M&Wk'M I>i t&i! oaillj~;11!'f! Fil~~=: ii':I:'::'!::~~' %--~Ui! I~':f::':;! .:::~:~i::::~l
4.65 45 . 0.95 9.5 4.45 0.9 0.9 4.5 4.45 4.55 0.9 0.9: :}}::::::: ;:;:Q;Q9"

9.3 ' 90 19 8.9 1.8 1.8 Ii 8.9 9.1 1.8 1.8· .. .. . ··i:i
4.65 45 0.95 9.5 4.45 0.9 0.9 ::::{i: ::(ciiic'f 4.45 4.55 0.9 . 0.9 0.85

180 1700 37 360 170 36 35 180 170 175 34 ~ 34
370 3500 75 730 350 73 70 360 350 360 70 70 69
180 1700 37 360 170 36 35 180 170 175 34 ~ 34
180 1700 37 360 170 . 36 35 180 170 175 34 34 34
180 1700 37 360 170 36 35 180 170 175 34 34 34
180 1700 37 360 170 36 35 180 170 175 34 34 34

)r:~;;v~: 1:: ::j:\;;:'::::.:·~~i ~: ~~ ::: ~:;}::~: r::::::~·:).::) :\::i.~~.;: ~
930 9000 190 1900 890 180 180 900 890 910 180 180 170

PESTICIDES/PCBs (ug/kg).
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha chlordane
Alpha-BHC
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan 1\
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma chlordane
Gamma-BHC (Undatie)
Heptachlor
Heptachlor epoxide
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
p,p'- Methoxychlor
Toxaphene



TABLEC-1
SURFACESOIL DATA

NCBC DAVISVILLE - SITE 09

10'=-Or-09-MWf101 09-
Soli Soli

1301
Soil

551558 554674 569327 559392
IN ORGANICS (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium'
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siwer
Sodium
Thalfium
Vanadium
Zinc



TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

TRC SAMPLE IDENTIFICATION: 09-MW10-01 09-MW1101 09-MW12-01 09-MW1301
Soil, Soil Soil Soil

VOLAllLES (ug/kg)
1.1-Dichloroethane 10 11 11 13
1.1-Dichloroethene 10 11 11 13
1,1,1-Trichloroethane. ":, 10 11 11 13
1,1,2-Trichloroethane 10 11 11 13
1,1,2,2- Tetrachloroethane 10 11 11 13
1,2-Dichloroethane 10 11 11 13
1.2-Dichloroethene(Totan 10 11 11 13
1.2-Dichloropropane 10 11 11 13
2-Butanone 10 11 11 13
2-Hexanone 10 11 11 13
4-Methyl-2-pentanone 10 11 11 13
Ac.etone .:.:.::::::::((:~M 11 64 13
Benzene 10 11 11 13
Bromodichloromethane 10 11 11 -' 13
Bromoform 10 11 11 13
Bromomethane 10 11 11 13
Carbon disulfide 10 11 11 13
Carbon tetrachloride 10 11 11 13
Chlorobenzene 10 11 11 13
Chloroethane 10 11 11 13
Chloroform 10 11 11 13
Chloromethane 10 11 11 13
Cis-1,3- Dichloropropene 10 11 11 13
Dibromochloromethane 10 11 11 13
Ethylbenzene 10 11 11 13
Methylene chloride 31 11 31 19
Styrene 10 11 11 13
Tetrachloroethene 10 11 11 13
Toluene 5 5.5 5.5 6.5
Trans-1,3-Dichloropropene 10 11 11 13
Trichloroethene 10 11 11 13
Vinyl acetate
Vinyl chloride 10 11 11 13
Xylenes (Totan 10 11 11 13

:~

......
,;"1'



TABLEC-1
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

CATION: i 09 MW10 01 09-MW1101 09-MW12 01. 09 MW1301
Soli Soil Soli Soil

551558 554674 569327 559392
SEMIVOLATILES (ug/kg)

1,2-Dichlorobenzene 340 370 350 430

1,2,4-Trichlorobenzene 340 ))(:)240: 350 430

1,3-Dichlorobenzene 340 370 350 430
1,4-Dichlorobenzene 340 370 350 430
2-Chloronaphthalene 340 370 350 430

2-Chlorophenol 340 370 350 430
2-Methylnaphthalene 340 370 350 430
2-Methylphenol 340 370 350 430
2-Nitroaniline 830 900 850 1000
2-Nitrophenol 340 370 350 430
2,4-Dichlorophenol 340 370 350 430
2,4 - Dimethylphenol 340 370 350 430
2,4-Dinitrophenol 830 900 850 1000
2,4-Dinitrotoluene 340 370 350 430
2,4,5-Trichlorophenol 830 900 850 1000
2,4,6-Trichlorophenol 340 370 350 430
2,6 - Dinitrotoluene 340 370 350 430
3-Nitroaniline 830 900 850 1000
3,3' - Dichlorobenzidine 340 370 350 430'"
4-Bromophenyl phenyl ether 340 370 350 430
4-Chloro -3 -methylphenol 340 370 350 430
4-ChloroanRine 340 370 350 430
4-Chlorophenyl phenyl ether 340 370 350 430
4-Methylphenol 340 370 350 430
4-Nitroaniline 830 900 850 1000
4-Nitrophenol 830 900 850 1000
4,6-Dinitro-2-methylphenol 830 900 850 1000
Acenaphthene ): }:: ):M9::::::)::::::)ii:~ 350 430
Acenaphthylene 340 370 350 430
Anthmcene '.:.'.::.::::::-:::;.:.:.: ::::::::',:,'32(f;:::: ':':'.':':':': ·,:,:,:::,::::=::,91:: 350 430
Benzoic acid
Benzo(a)anthmcene 350 430
Benzo(a)pyrene 350 430
Benzo(b)nuomnthene 350 430
Benzo(b)/Benzo(k)nuomnthene
Benzo(g,h,ijperylene 350 430
Benzo(k)nuomnthene 350 430
Benzyl alcohol
bis(2-Chloroethoxy)methane 350 430
bis(2-ChloroethyQether 350 430
bis(2-Chloroisopropyl)ether (a) 350 430
bis(2-Ethylhexyl)phthalate 350 430
Butyl benzyl phthalate 350 430
Carbazole 350 430
Chrysene 350 430
Dibenzofumn 350 430
Dibenzo(a,h)anthmcene 350 430
Diethyl phthalate 175 215
Dimethyl phthalate 350 430
Di-n-butyl phthalate 350 430
Di-n-octyl phthalate 350 430

Fluomnthene • 350 430
Fluorene 350 430
Hexachlorobe 350 430



":::/\::::::::::

TABLEC-l
SURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ndeno(l,2,3-cd)pyrene
ophorone .

Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-N itrosodiphenylamine(1)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
2,3,7,8-TCOO

PESTICIDES/PCBs (ug/kg)
4,4'-000
4,4'-00E
4,4'-00T
Aldrin
Alpha chlordane
Alpha-BHC
Beta-BHC
Oelta-BHC
Dieldrin .
Endosuffan I
Endosuffan II
Endosuffan suffate
Endrin
Endrin aldehyde
Endrin kelone
Gamma chlordane
Gamma-BHC (Undalie)
Heptachlor
Heptachlor epoxlde
PCB...,1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
p,p' - Methoxychlor
Toxaphene

W10-01 09-MW1101 09"-
Soil Soli

340 370
340 370
340 370

340 370
::::~~:J~n~t:~:~}:~~t~

340 370
340 370
340 370

::::: ::::: j;~~d·::::~:::·:·::. ::::~~
340 370

~:\~Wll9~::H:~):r:~::MQ

551558 554674 022

375
375.
375

1.8 190
..:''' " { ?~~?i@ 190

.0.9 190
1.8 190
0.9 190
3.4 375
1.8. 190

?):~::: :: ?~Qitt :375
3.4 375

::,,::::,,(::,~:,::.:.~~' :~~
3.4 375

....:.:.:::::::::;:;: :::::;:;:;:;::::::::JM 190

1.8 190
:':':::::::;:;::::::: {/?1;£ 190......:.:.:.:.:.: ::::::::\t:t 190

34 37SO
.70 7500
34 37SO
34 37SO
34 37SO
34 37SO

.: :::::::::::#}? ::::::~~!:
180 19000

1301
Soil

350 430
350 430
350 430
350 430

. 350 430
350 430
350 430
350 430
350 430
425 SOO
350 430
350 430
350 430

569327 559392

3.5 4.3

::~ ::::\:::::., .:::::g;~
1.8 2.2
1.8 2.2
0.9 1.1
1.8 2.2
0.9 1.1
3.5 4.3
1.8 2.2

'.3.5 4.3
3.5 4.3
3.5 4.3
3.5 ?:: .... 9:~<:\

3.5 4.3
1.8:: :':)9;~
1.8 2.2
1.8 ::: :.::::{\Mt
1.8 2.2
35 43
72 87
35 43
35 43
35 43
35 43
35 43
18 22

180 220



0-1
SURFACE SOIL DATA

(BACKGROUND)
NCSC - DAVISVILLE

QIENT 10: bBK-SS01 BK-SS02 BK-SSoa ElK-SS07 BK-SS09 BK-SS11 6K-SS17
LABORATORY 10: 6061-01436061-01536096-01836096 -01936096 -021 550412 550416

ANAlYTE (mgjKg)

Aluminum
Anllmony
Arsenic .
Barium
Beryllium
cadmium
calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassill'l1
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Unshaded = Non-detect
Shaded = detect

:::.1710(/. ::nt9:::;:?:::M!@:::\:~.. :::::~4it :::::::< ~g~9. :': ;:/:1999:
2.2 1.8 2.9 2 2.5 10.4 13.7

~;III~I:;II;I~:I:;
::: ii {Ai7:/::::(·.~:f(:::;i~(~:;:;::::i$~;::;i;:;%~;.. :::i::::J~; )i1.q::g:

L\I!ilii~iL\tllril LIII!;:~,,~=

~;~:i ij~\;;~Uil~ i~ 'ir;~iL~1i
0.12 0.1 0.12 0.11 0.12 0.9 1.2

:::::::::··.:::1i#;::.::::".:::::::~~.:·::::··:::::::. ::·.~4;~::··.j.;'!i~j;\:;·::j::::·~~i~::;·:::.;:ii.j::···~~:i.j:.:·.i:·::~~:~::
0.19 0.16 0.19 0.17 0.17 0.56 0.75



TABLE 0-2
SUBSURFACESOIL DATA

NOBC DAVISVILLE - SITE 09

IN ORGANICS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calciu~

Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siwer
SOQlUm
Thalfium
Vanadium
Zinc

P~3-06-S TP-5-06-S TP-6-02-S
Soil Soli Soli

'.
~<, ....'l/o



TABLEC-2
SUBSURFACE SOIL DATA

NCBC DAVISVILLE - SITE09
PHASE I
B 09-02-02-5 B-09-0:f':'04 5 TP-1-06-5 Tp-2-08 S TP-3-06-S TP-5-06-S Tp-6-02-S

Soil Soli Soli Soil Soil Soli Soil

PHASE II
1'.-9-08-SII 09-B2-0:f

Soil Soil
4-05

Soil

551413 552575 551268

11
11
11
11
11

11

11
11

5.5
11
11
11
11
11
11
11
11
77
11
11
11
11
11

12
12
6

12
12
12
12
12
12
12
12
34
12
12
12
12
12

12 ir r\:::&1112.:::::,:
12
6

12
12
12
12 .,::.\:=:\
19
12
12
12
12
12

1213
13:::: :? :?i?: :::: ~II

6 13
6 13
3 6.5·
6 13
6 13
6 13
6 13
6 13

11 13
11 13
11 13
16:\:)~Q
6 13
6 13
6 13

11 13
6 13
6 13
6 13

13
6.5
13
13
13
13
39
13
13
13
13
13

6
6
6

12
6
6
6
6
6

11
11
6

6
6

6
6
3
6
6
6
6
6

12
12
12
36

6
6
6

12
6
6
6

12

1: r:i?irrrr~11

6
6

8
8
4
6
8
6
8
8

6 6 370000 5
6 6 370000 5
3 3 370000 2.5
6 6 370000 5
6 6 370000 5
6 6 370000 5
6 6 370000 5
6 . 6 370000 5·

12 12:.f~ddqti: 10
12 12 750000 10
12 12 750000 10

2~r:r)r~:::.::::?i~~:::::
7 8 6 6 370000 5
7 8 6 6 370000 5

13 15 12 12 750000 10
7 8 6 6 370000 5
7 8 6 6 370000 5
7 8 6 6 370000 5

13 15 12 12 750000 10
3.5 2.5 rr:?::: r}~. 3 370000 2.5
13 15 12 12 750000 10
7 8 6 6 370000 5
7 8 6 6 370000 5

2~ 4: 1:·:::::~~ 1~ ?rii r<r+~·.
7· 8 6 6 370000 5
7 8 6 6 370000 5

7 6 ):::< ::::\@ r}l~i 5:::? in?: i?:
7 6 6 370000 5
7 8::>:::\:~ 6 :::::::n::~: 5 ::::?:ir:\r

13 15 12 12 750000 10
13 15 12 12 750000 10 12
7 6::::::::::}:~}. ::4~ 5}:.::::?tt):

6
6
3
6
6
6
6
6

12
12
12
21 :r: /rr~~

6
6
6

12
6
6
6

12
2.5
12
6
6
6

67
6
6
6
6
6

12
12
6

5
5

2.5
5
5
5
5
5

11
11
11
18
5
5
5

11
5
5
5

11
2.5
11
5
5
5

15
5
5
5
5
5

11
11

5

VOLAllLES (ug/kg)
1,1 - Dichloroethane
1,1 - Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2-Dichloroethane
1,2-Dichloroethene(Total)
1,2-Dichloropropane
2-But.B.none
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cis-1,3- Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trans-1,3-Dichloropropene
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (Totaij



TABLEC-2
SUBSURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09
PHASE I PHASE II
6-09-02-02-S B-09-03-04-S TP-1-06-S TP-2-08-S TP-3::06-SiP-5-06 S TP-6 02-S TP-7-06-S TP-8 06-S TP-9 08-SII 09-62 03 09 63-03 09-B4-05

Soli Soil Soli Soli . Soil Soil Soli Soil Soli Soil Soli Soli Soil

551413 552575 551268

:,::,:" ,:\\::d~9.,
360
360
180
360
360
360

<;::: ::::::"Jt~.
360
360

,-

:~~ iiiliii:;!:i:lliliili:~~iiiilililil iilii·iill:1

:~g :i·" :!·.!i.:~~~(:.::::.r;~~~

410 390 1100
205 195 550

·410· 390 1100
410 390 1100
410 390 1100
410 390 1100
410))'::2.ii@ 1100
205 195 550

1000 950 2700
410 390 1100
410 390 1100
410 390 1100

1000 950 2700
410 390 1100

1000 950 2700
410 390 1100
410. 390 1100

1000 950 2700
410 390 1100
410 390 1100
410 390 1100
410 390 1100
410 390 1100
205 195 550

1000 950 2700
1000 950 2700
1000 950 . 2700

410':(.':.:::::: AM:':: :::::A~9
205 195 550
410), '?: ::::,,~pp{:):: ::~~p

370
370
370
185
550
370

390 3950 780 380
390 3950 780 380
390 3950 330 380
195 3950 390 190

'~~~::,::::':::"::~::{}}, :::: ~~:'.: .•':.:.:(;:::::!~:

:" ):@) ',::,:y!AA?::::)):?M99::::}::::::@**:':':'::':):' AQM
'::.,:" :}~,{ "}::::':"':"1~"}:'{{{}}JSOO".:'::':":"::':':':':':7.SQ ::::",=:::=:::\:,: ,\:~m)

440 510 410
440 510 410
440 510 410
220 255 205
440:,::,::,:" :: :)i@::,:':::: \/:: :,=::::M,"{{
440 510 410

::~ :J·'.···•. ·!·i:i:·.ii.i0~i::\:i·.:i·:.:·i.!:~~~i

410 390 1100
410 390 1100
205 195 550

l: II il ::[llr!!"W!~l!j~i'll:lllllii::iFlll:;:;:~III:;l'll ljl~~i~!i ~;!;
220 255 205 ::;'\ }}:A~ 3800 390 190 185 . 205 195 550
440 510 410 390 3950 780 380' 370 410 390 1100
440 510 410/} )\::~:,::::,j@Q 780: :,):::},~r 370:{:'::;:~?:: 390 1100
440 510 410 390 3950 780 380 370 410 390 1100

::~!.:.!'.::,.!~~'))) (:):~~~.:i:.·..:~~~·:')·!·i~0~·:.::::·:·:~~~.,.!.·!·:! •• '~~!:;'::::.:/ •• :.~~~~ :~~ .•. :: •••: ••~i~~~·!··: •• i.!~~~~
440 510 410 390 3950 780 380 370 410 390 110

~g ;~ :~~<),:,S~~/ ::),:gg~~ ~:~ ~:~ ~~~
440 510 410 390 3950 780 380 370
440 510 410}:7:1\ (>840 780 380 370
440 510 410 390 3950 780 380' 370
440 510 410 390 3950 780 380 370
440' :.?:::<,jliil) . 410 ),)::gi;Q:,\,,':))gM: 780): :::'):d®)::, :(::=gg9
220 255 410 195 3950 390 190 185

2100 2500 2000 1900 19000 3800 1900 1800
440 510 410 390 3950 780 380 370
440 510 410 390 3950 780 380 370
440 510 410 390 3950 780 380 370"

2100 2500 2000 1900 19000 3800 1900 1800
440 510 410 390 3950 780 380 370

2100 2500 2000 1900 19000 3800 1900 1800
'440 510 410390 3950 780 380 370
440 510 410 390 3950 780 380 370

2100 2500 2000 1900 19000 3800 1900 1800
880 1000 820 790 8000 1600 770 740
440 510 410 390 3950 780 380 370
440 510 410 390 3950 780 380 370
440 510 410 390 3950 780 380 370
440 510 410 390 3950 780 380 370
220 255 205 195':: :(: (::?~9. 390 190 185

2100 2500 2000 1900 19000 3800 1900 1800
2100 2500 2000 1900 19000 3800 1900 1800
2100 2500 2000 .. 1900 19000 3800 1900 1800

~r::~::::::::::::~:::)::'::~~:: E~::~:::::::::::':::::::::::::k~:::::::::::::::::::::::::::!:::::::'::::}:':::::::::~!~~::~::'::::::::::::::::::::::~:::i::·i!!iilliillllli::·ilii:ii·i:~i~"
2100 2500 2000 1900 19000 3800 1900 1800

::~ ;. m:::i::.: :.•0i~H"·:·i::i:{·i:::.~~~!'.i· .:::::: ...?.!~..':.:' i.i:·m.::·: ,::.::' ..:.••:.:::~~~~" .::. ·,:::(i:.·~~~:··:':.::m'iii:i::·~~

390
390
390
195
390
390

390

390
390
390
195
390
390
390
390
390
390

390
195
390
390
390
390
390
195

1900
390
390
390

1900
390

1900
390
390

1900
790
390
390
390
390
195

1900
1900
1900
390
195
390

1900
390
390
390

SEMIVOLATILES (ug/kg)
1,2-Dichlorobenzene 360
1,2,4-Trichlorobenzene 180
1,3-Dichlorobenzene 360
1,4-Dichlorobenzene 360
2-Chloronaphlhalene 360
2-Chlorophenol 360
2-Methylnaphlhalene 360
2-Melhylphenol 180
2-Nilroaniline 1800
2-Nilrophenol 360
2,4 - Dichlorophenol 360
2,4-Dimethylphenol 360
2,4-Dinitrophenol 1800
2,4-Dinitrotoluene 360
2,4,5-Trichlorophenol 1800
2,4,6-Trichlorophenol 360
2,6-Dinitrotoluene 360
3-Nitroaniline 1800
3,3' - Dichlorobenzidine 730
4-Bromophenyl phenyl ether 360
4-Chloro-3:-methylphenol 360
4-Chloroaniine 360
4-Chlorophenyl phenyl ether 360
4-Methy'lphenol 180
4-Nitroaniline 1800
4-Nitrophenol 1800
4,6-Dinitro-2-methylphenol 1800
Acenaphthene 360.
Acenaphthylene 180
Anthmcene 360
Benzoic acid 1800

E:~~!~~;E~::eli .. ·i!ii:Jl:::.::[IIIII.:,i:lll::I:II~·~~i.
Benzo(b)/Benzo(k)f1uoroarthene
Benzo(g,h,Operylene
Benzo(k)fluomrthene
Benzyl alcohol
bls(2-Chloroethoxy)methane 360
bis(2-Chloroet!ltOether 360
b~s(2-Chli>rolsopropyOether (a) ..... ..... .... .1.8().
bls(2-EthylheXYOphthalate "\\. ::}}\ '\:,:,:::, },!:r
Butyl benzyl phthalate 360
Carbazole
Chrysene
Dibenzofumn
Dibenzo(a,h)anthmcene
Diethyl phthalate
Dimqthyl phthalate
DI-n-butyl phthalate
Di -n -oetyl phthalate
Fluomnthene
Fluorene

chlorobenzene



TABLEC-2
SUBSURFACE SOIL DATA

NCBC DAVISVILLE:" SITE 09

T~-c-SAM PLE-IDENTI
PHASE I PHASE II
B-09-02 02-S B-09-03 04 S TP-l-06 S TP 2 08 S TP-3 06 S TP 5 06 S TP-6-02-S-TP-7 06 S TP-8 06-S TP-9-08-SI1 09-82-03 09 B3-03 09~4::'-05

Soil Soli' Soil Soil Soil Soli Soil Soil Soli Soil Sail Soil Soli

410 390 1100
410 390 1100
410 390 1100
41 0" ''''~Mf 1100
410· 390 1100
410 )( ::::::!l6ij).}..j~(j
410 390 1100
410 390 1100
205 195 ((:".:J?<l

1000 950 2700
410 ':"/'jisO:(':../Mci
410 390 1100
410 "..':ij$i:lr::::· /ij~i:l

370
370
370

380
380
380

780
780
780

3950
3950
3950

390
390
390

41()
410
410

440 510
440 510
440 51n
440 )...<.· ..~8a.····.· ••••••• 89 •• ::: .'. "~7Q ,.... <.j :lela.,...... ')·.:I!ioo.::<,<:.'tjO}·,·· •• ·.~$o II
440 510 410 390 3950 780 380 370
440 )}' •• •• :$80 410 ::<UAs(j..)jj(jQ:"·:):(!j7·':.?30.?UQ
440 510 410 390 3950 780 380 370
440 510 410 390 3950 780 380 370
220 255 205 195 3950 390 190 185

2100 2500 2000 1900 19000 3800 1900 1800
440)) ,.?)'ja(jO',?')?!lQ.::•• (1@:./.::,ltMi:t)'MO()('(9?ci\::::(2@Q
440 510 410 390", •• 77000 330 380 370
440.' :':::"\1~<lO' ,,,,'():l20( "j4i:li:l:t):)~W9):::(:$?O<l':·'·/?Qoi:i(.::g~OQ

390
390
390
390
390
390
390
390
195

1900
390
390
390

360
360
360.............".~7··
360
360
360
360
180

1800
··········,<··,t~,

360........•'••..• ".j~o

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3 - cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N- Nitrosodiphenylamine(1)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

551413 552575020 551268

10 19 9.5
49.5 95 47.5

9.9 19 9.5
4.95 9.5 4.75
4.95 9.5 4.75

99 190 95
99 190 95
99 190 95
99 190 95
99 190 95

200 190 190

200 '::: '::Ji®::>.'/'~9.Q
49.5 95 47.5
200 380 190

B 9.5 9
40 46.5 45

8 9.3 9
4 4.65 4.5
4 4.65 4.5

80 93 90
80 93 . 90
80 93 90
80 93 90
80 93 90

~: .:....):.;::.::::.:., )~~
40 46.5 45

160 190 180

4.2
4.2
4.2
2.1
2.1

1.05: :::::: @MT 1
2.1' 3.8 2

1~ 3.~:':"'::.:!:"'~~~~
2.1 1.9 2
4.2 7.5)( :'9:i4
~2 ~5 3~

2.: '1 3.75 ;'. )(')A
4.2 7.5 3.8;~,:,~~=",: .:.'::'.::.~;~
2.1 3.8 2

1.05 1.9 1
2.1 1.9 2
42 75 38
M 150 n
42 75 38
42 75 38
42 75 38
42 75 38
42 75 38

10.5 19 10
210 380 200

18
18
18

4.5
45

4.5
9

4.5
9

4.5
18
18
9

19
19
19

4.65
46.5
4.65

9.3
4.65

9.5
4.65

19
19

9.5

16
16
16
4

40
4
8
4
B
4

16
16
B

4.75
47.5
4.75

9.5
4.75

9.5
4.75

19
19

9.5

20 38
20 38
20 38

4.95 9.5
49.5 95
4.95 9.5

9.9:':::' .. :: ::"M~
4.95 9.5

10 19
4.95 9.5

20 38
20 38
10 19

16
16
16
4

40
4
8
4
B
4

16
16
B

B
40

8
4
4

80
80
80
80
80

160
160
40

160

10.5
55
11

5.5
5.5
110
110
110
110
110
210
210
55

210

21
21
21

5.5
55
5.5
11

5.5
10.5
5.5
21
21

10.5

19
19
19

4.75
47.5
4.75

9.5
4.75
9.5

•.75.
19
19

9.5

9.5
47.5

9.5
4.75
4.75

95
95
95
95
95

190
190

47.5
190

9
44
8.8
4.4
4.4
88
88
88
88
88

180
180
44

180

18
18
18

4.4
44

4.4
8.8
4.4

9
4.4
18
18
9

PESTICIDES/PCBs (ug/kg)
4,4'-000
4,4'-DDE
4,4'-DDT
Aldrin
Alpha chlordane
Alpha-BHC
Beta-BHC
Delta-BHC
Dieldrin
EndosuWan I
EndosuWan II
EndosuWan suWate
Endrin
Endrin aldehyde
Endrin ketone
Gamma chlordane
Gamma-BHC (Undane)
Heptachlor
Heptachlor apex/de
PCB-l016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
p,p'-Methoxychlor
Toxaphene

80lded : 1/2 SOL
••:••:.:•••••:•• :••$N:i~~{Detecled value

. ,... {'!!.{~!.~~d : Data averaged with duplicate
mrJiU~:~MiMWRejecleddata
(a) Reported as bls(2-chlorolsopropyQelher In Phase I and as 2,2'-oxybls(1-chloropropane) In Phase II



0.61 0.61 0.55 0.53 0.71 0.58 0.66

I~,,111MlIi~/lr!1111~trl\lli\1
:}:~::{jj~' .•:::: ... :.::~.:}.((.(:~ t{i ::::::.:~~. :::::::(.:ii'~~~:::/):(:.:::%~~lr@rrfi1&::J~;

:::::':':.::!i.~~:: ::}}:}}~3~::!···:"!;.::··~~.::::::··:·:i:~~$.·:.::,:., ::.:!"::::'::.~~ :;i!: :::"::'~l~:::::\t'i ~~i~
0.98 0.98 0.88 0.85 1.1 0.93 0.79

··:.:.·.:~~~:·::!iH·:·:@~~: ::::::i~!:'::!··!(::·~~~,:·::··d:·;:~:d:·:::::·::::.~lJ~:::.":"!!:'!~~)~

TABLEC-2
SUBSURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

IN ORGANICS (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siwer
Sodium
Thalfium
Vanadium
Zinc

tf!l~B8-04 09
Soli

551415 . 554397 552533 552897 554677

W12-03
Soil

569346

:-,;



TABLEC-2
SUBSURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

TRC SAMPLE IDENTIFICATION: I-09-B7-04 09-88-04 09-MW5-04 09-MW7-02 ()9:"'MW8-04 09-MW1105 09=-MW12-03
Soil Soil Soil Soil Soil Soil Soil

551265 551410 554385 552521 552896 554676 569338

VOLAllLES (ug/kg)
1,1 - Dichloroethane 61 12 11 11 14 12 13

1,1 - Dichloroethene 61 12 11 11 12 13

1,1,1-Trichloroethane 30.5 6 5.5 5.5 6 6.5

1,1,2-Trichloroethane 61 12 11 11 14 12 13

1,1,2,2-Tetrachloroethane 61 12 11 11 14 12 13

1,2- Dichloroethane 61 12 11 11 14 12 13

1,2-Dlchloroethene(TOlal) 61 12 11 11 14 12 13

1,2- Dichloropropane 61 12 11 11 14- 12 13

2-Bulanone 61 12 11 11 11 12 13

2-Hexanone 61 12 11 11 14 12 13

4-Methyl-2-penlanone 61 12 11 11 14 12 13

Acetone 61 "'\ i:=iiQ9: 17 18 68 12 53

Benzene 61 12 11 11 14 12 13

Bromodichloromethane 61 12 11 11 14 12 13

Bromoform 61 12 11 11 14 12 13

Bromomethane 61 12 11 11 14 12 13

Carbon disulfide 61 12 11 11 14 12 13

Carbon tetrachloride 61 12 11 14 12 13

Chlorobenzene 61 12 11 14)( <'Hj~Q. 13

Chloroethane 61 12 11 11 14 12 13

Chloroform 30.5 6 5.5 5.5 7 6 6.5

Chloromethane 61 12 11 11 14 12 13

Cis -1,3 - Dichloropropene 61 12 11 11 14 12 13

Dibromochloromethane 61 12 11 11 , 14 12 13

Ethylbenzene 61;:::,)) HAM 11 11 14 13

Methylene chloride 200 39 17 13 40 14

Styrene 61 12 11 11 14 12 13

Tetrachloroethene ~~:.,",. '.' •.1.~H): ":',:i~~\('(:::i:rI~i'=i:):):~~: 12 13

Toluene 12 13

Trans-1,3 - Dichloropropene 61 12 11 11 14 12 13

Trichloroethene 61 12 11 11 14 ):' ••:')\:.:.••:•••••• ,',}ii, 13

Vinyl acetate
Vinyl chloride 61 12 11 11 14 12 13

Xylenes (TOlaQ ., ,):: }'~!$:..,. '::44@:: 11 11 14 ,:::::.:,:,}". """"""'·,"'25, 13



TABLEC-2
SUBSURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09 ,

IITRC SAMPLE IDENTIFIcATION: I 09-B7-04 09-B8-04 09 MW5 04 09 MW7 0209-MW8-04 09-MW1105 09-MW12-03
Soil Soil Soli Soil Soil Soil Soil

::::{i$9 810 3650 1700 470 3800
200 405 3650 850 235 1900
400 810 3650 1700 470 3800

>:::::):t 810 ' 3650 1700 470 3800
400 810 3650 1700 470 3800
400 810 3650 1700 470 3800

:.::.~~i@();::3300)}::j1P9i/ii:12(j(j: 470Y:):::::~PPP:
':':':::::::::::::::::{(A~t 405 3650 850 235 1900

970 2000 9000 4200 1100 9200
400 . 810 3650 1700 470 3800
400 810 3650 1700 470 3800
400 810 3650 1700 470 3800
970 2000 9000 4200 . 1100 9200
400 810 3650 1700 470 3800
970 2000 9000 4200 1100 9200
400 810 3650 1700 470 3800
400 810 3650 1700 470 3800
970 2000 9000 4200 1100 9200
400 810 3650 1700 470 3800
400 810 3650 1700 470 3800
400 810 3650 1700 470 3800
400 810 3650 1700 470 3800
400. 810 3650 1700 470 3800

:::;::::::?99 .405 3650 850 235 1900
970 2000 9000 4200 1100 9200
970 2000 9000 4200 1100 9200
970 2000 9000 4200 1100 9200

}:::)::~lf::::::~lr:::::::AI:l9Q 1700 ... ... .4.7():: :::;::Ml!l!l!::.:::::::: :::::~}: ': ::::::;::::)} /=> ):::.:=:·.·)).::·.:,:"iw:}::/.:}::~®®::

569338" ,

430
215
430
430
430
430
430
215

1000
430
430
430

1000
430

1000
430
430

1000
430
430
430
4~0

430
215

1000
1000
1000

430
215
430

430
430
430

430
430

430
430
215
430
430
430
430
430
430
215
430
430
430
430
430
430

554676552896

~~~~ ::i ·.:::.::::~~::.i ::···:::,:::~~oOO:

552521554385551410551265

:}:::::::1®,~:)/{:::j~®•••,:·.·••·::·:··:~_:·

SEMIVOLATILES (ug/kg)
l,2-Dichlorobenzene
1,2,4-Trichlorobenzene
1,3-Dichlorobenzene
1,4 - Dichlorobenzene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
2,4 - Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,6-Dinitrotoluene
3-Nitroaniline
3,3' - Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-ChloroanBine
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4,6-Dinitro-2-methylphenol
Acenaphthene
Acenaphthylene
Anthmcene
Benzoic acid

E:~~~~~~~~::~. IIII~••:::II:••lli~I~g,I::.·: •.:!.:ii::::.!.il.l~i~I::i:l!ili::.III:III!II::!~m::· •.:::•.:...:.•.•.:.:.: :~!!g::::::i.I::.:··:!:::::::i:ji ••·.l:: ..:i••:.::.!!!.i~~~i.
Benzo(b)/Benzo(k)f1uoroanthene
Benzo(g,h,ijperylene
Benzo(k)f1uomnthene
Benzyl alcohol
bls(2-ChloroethoXy)methane 400 810 3650 1700 470 3800
bls(2-Chloroethyijether 400 810 3650 1700 470 3800

~~$::'(.) 1~llilllil*~I~i',llii~i;;:i\~i~~l~llil
Dibenzo(a,h)anthmcene 400 810 :}}} ::::(:•• ~!.)!.r 1700 470::::::;:::::::::M~(t

"Dlethyl phthalate::;:/'::::' {A! 405 3650 850 235 1900
Dimethyl phthalate 400 810 3650 1700 470 3800
Di-n-butyl phthalate:::::::::::;::::;::' ::::;!~.O::}::: :::::::}::::/~~o:: 3650 850 470 1900
DI-n-octyl phthalate 400 810 3650 1700 470 3800

~:~~:~~ne:i. ij,:~~~~ji:·i.i·.i:.~~~~:·.::.:·i~ :::·:i~~~{}::::{j~::::::··i~~~~~i.
nzene 400 810 3650 1700 470 3800



TABLEC-2
SUBSURFACE SOIL DATA

NCBC DAVISVILLE - SITE 09

7-04 09-B8-0409-MW5-04 09-MW7-02 09-MW8-04 09-MW1105 09-MW12-03
Soli Soil Soil Soil Soil Soil Soil

Hexachlorobutadiene
,"Hexachlorocyclopentadiene

Hexachloroethane
Indeno(1.2,3- cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-N itrosodiphenylamine(1)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

400 810 3650 1700 470 3800
400 810 3650 1700 470 3800
400 810 3650 1700 470 3800
400 1700 ::::,;",'",,: \):,,',270\,,', ,:::":15000
400 810 3650 1700 470 3800

<"'::::i(jo(j(:(:::>'1400) ::,)(2500"';:'.jiJo 470 <::::/19009
400 810 3650 1700 470 3800
400 810 3650 1700 470 3800
200 405 3650 850 '235 1900
970 2000 9000 4200 1100 9200

:: ,:(\g(j(j(j,( .)(MJoq) )::(409q(j) /::::::')~m:: '::'\6~(j):::j,iO(jpq.'
400 810 3650 1700 470 3800

: «(jso(j:,:,:(iJOQ: ::38000::::// ::'44rf::>~9ij...?B1000

430
430
430
430
430
430
430
430
215

1000
430
430
430

551265050 551410050 554385050 552521 552896050 554676 569338

10
5

::::.,:12:'
':':":::::':'::':>::·?2~\:.::: ,:,:,,},:,:

20
10
20
10

PESTICIDES/PCBs (ug/kg)
4,4'-000
4,4'-DDE
4,4'-ODT
Aldrin
Alpha chlordane
Alpha-BHC
Beta-BHC
Oelta-BHC
Dieldrin
EndosuWan I
EndosuWan II
EndosuWan suWate
Endrin
Endrin aldehyde
Endrin ketone
Gamma chlordane
Gamma-BHC (Undane)
Heptachlor
Heptachlor epoxlde
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
p,p' -Methoxychlor
Toxaphene

12
6

12
6 1

3.5 11.5)'::}:!¥
1.8 6 2
3.5 23 3.8
3.5 23 3.8

1.75 ::. :):::::)}1 1.9
3.5 23 3.8

,_ _ 3.5 11.5 3.8
6, )(),Q;3.{

10 10 9.4 1.8 12 2

: : ::~ ::::):~:~)((,>~:~ ~
200 200 180 35 230 38
410 410 370 71 470 77
200 200 180 35 230 38
200 200 180 35 230 38
200 200 180 35 230 38
200 200 180 35 230 38

::(:{:1tpij:???MM, ):::::1!Ci{ Hi: '::)$7Q)::'((:::~:?::J~9
50:? :::::.::~ 47 9 60 10

1000 1000 940 1801200 200

4.3
4.3
4.3
2.2
2.2
1.1
2.2
1.1
4.3
2.2
4.3
4.3

2.15
4.3

2.15
2.2
2.2
1.1
2.2
43
88
43
43
43
43
43
11

220



TABLEC-3
GROUND WATER DATA

NCBC DAVISVILLE - SITE 09

liT
PHASE I

IDENTIFlcATldii :1 GW-09-01BGW-09-02B GW-09 036 GW-09-04B GW-09 01-A GW';:'09::02-A GW-09-03-A GW-09-04
PHASE II

/100 09 09-MW5S

::::::: :))~~$.:::t:::tn~M ::: :}/:::jg4M:: /:·:~11@)):):\}t)M$.~}: ::: ::::::::)~9g9)::::{:(\M*t\::):}:: )~1:® 44(::::)::~$:s.:: 44 )}(:})lM::)\ ):$§;~
21 ::::::: :::::::::::::::::::::::::::'7:t: 21 21 27 27 27 27 35 . 35 35 35 35

::::::}:~~:··:.i·:·: 'i~~]~':)d~~ :....!::!.:.~~:)) :::)) )~~iii~:::r::.: )@l4Pi: /:.::.:.':': m~·.·:·:..:: ·::~rg1g:::t1!~:)):)nij~i:}:d!3~~i):::::d~i{): }~$~~~
4.4 12.3 10.2::::::4~nj):i:::::::::.S:S:::)):(:(lt1(:·::di:sr.::,:·: ( ::d~;~ 9 9 9 9 9

:::: .?::::~1:W){::::(~~;~:::(::::40::3::: ):72· ....... '.' .. :.;' .... ···7 :::::::iij"~(::::::)?ij;i 4 )):(( :itz 4 4:::(( :::~;~

5 5 5 5 5 5 5 5 5 5 5 5 5
::::i:::::aM~:.i::·:.··).:i.i:i.8\~~:::}::{$15~~::i.i'·::i~;;~·::·:·i:::i.:·~1)~~)t ::::)t~~~)n ((:)ljfo~::))):::::J%~~:::::::::~:::::))\tg4()~):::: n:~Q$~)::: ):M~\( }?$$9~

):::::::~91M/\\:WM9:):§?9Q):}::¥!i19. :}}:}:wtM:( :::) tM~2N?:::):M~9n:<:tttg1RR ::: ::M~RRt :::)j~Q(iQ\\n1t~22i:::}:: \M~?:.AMPP

·::::::~;:·.:)·n:·~~:{~~:: :::}}:~9J.~.:.::::'::::":.~~~:. :·:.··:··~§i::·::::·.·:~&~ ... :.:·:···a;~~ :::::20~:}:::::~~::::lIl~::'::: }~:~{}: }:~~
14.5 14.5 14.5 14.5 19 19 19 19 18 18 18 18 18

::::(:) ~:::({(ji6.(j(:\(:~j7():{::32®::::(::(:($(i~(j(:(::::: $ii~Q.:):·:::::: :5Cl4<1::::::::::6.~i:::)12@(j:):Ao~QQ::::A4~()()((:::):j96Q\(j17iiQ

10 10 10 10 10 10 10 10 3 3 3 3 3
. 2 2 2 2 1.5 1.5 1.5 1.5 0.2 0.2 0.2 0.2 0.2

):}.\(}(~:i::i::;Mt.ij9)\:~Q1M:)i:)t:~W9:(:::):{ Mgij)\ ::::::jp$(j(j:::: :::::::JB.7®9:;:}: :::~::::d@:o.(t::::::·12QOO: . :r:::~~~M)(:::i14jt:):rMM9
2 2 2 2 2 2 2 2 3 3 3 3 : ::,:::::::::::::;:;::::3;9

:::::~;~:: ···)r:j~~~r:::)~;i:·:i: :::i·i:i·:··i·i··~~~·:i:i·i:·····:··i·i::::····::··:·::@;~·::::::::.:·}·:·:·:::·::·~~:::·:·i··.·::··:/·:.·)·~~i:::::::::::i::i·: •.·~~~ 12.~:::::r:::~;$: 7.~ 14.~ ·········:1~.~

IN ORGANICS (ug/l)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
~anide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sit.ler
Sodium
Thalfium
Vanadium
Zinc

w/dup
567054 567065 567058 567052 . 567056

.'If"





TABLEC-3
GROUND WATER DATA

NCBC DAVISVILLE - SITE 09
PHASE II

GW-09~04-Alro9~MW1S 09-

w/dup
567001 567040 567004 566997 567002

10 10
10 10
10 10
10 10
10 10
5 5

10 :n·;::·::::!:::::::! n::@!:
10 10
50 50
10 10
5 5

10 10
50 50
10 10
20 20
50 20
10 10
50 50
20 20
10 10
10 10
10 10
10 10
10 10
25 25
25 25
50 , 50
10 10
10 10
10 10
50 50
10 10
10 10
10 10

10 10 10
10 j::::::: 4(::::)4-
5 5::::':::: )):::3

10 . 10 10
10 10 10
10 10 10
10 10 10
10 10 10
10 10 10
555

10 10 10
5) :::\A 5

10 10 10
555

10 10 10
10 10 10

10 10
10 10
10 10
10:: :}:::: n$!:
10 10'
5

10 n:'J=inn:i
10 10
25 25
10 10
5 5

10nn}=i:::::::(
25 25
10 10
25 25
10 10
10 10
25 25
10 10
10 10
10 10
10 10
10 10
10 ~ 10

12.5 12.5·
12.5 12.5

25' 25
10 10
10 10
10 10

10 10
10 10

10 10
10 10
10 10

10 10
10 10
5 5

10 10
10 10
10 10
10 10
10: :::::}}:Y;?.'f
10 10
5 5

10 10
5 5

10 10

1~'::-::::':~
10·····16

10 10
10 10
10 10
10 10
10 10
5 5

~~ ;::':::":'::'/.~g
25 25
10 10
5 5

10 i/): /~
25 25
10 10
25 25
10 10
10 10
25 25
10 10
10 10
10 10
10 10
10 10
10:(/ r:i19.

12.5 12.5
)4: 12.5
25 ". 25
10 nn :::'::=i:AA
10 10
10\YYY\\??

10
10

,10
10
10

10
10
10.
10
10
5

10
10
25
10
5

10
25
10
25
10
10
25
10
10
10
10
10
10

12.5
12.5}:

25
10
10
10

10
10
10

10
10

10
10
10

10
10

10
10
10
10
10
5

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10
10
10
5

10
10
50
10
5

10
50
10
20
20
10
50
20
10
10
10
10
10
25
25
50
10
10
10
50
10
10
10

10
10
10
10
10
·5
10
10
50
10
5

10
50
10
20
20
10
50
20
10
10
10

',10
,10
25

.25
50
10
10
10
50
10
10
10

10
10
10
10

)@
5

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10
10
10 n:n:::
5

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10
10
10
5

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10
10
10
5

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10.
10
10
5

10
'10
50
10
5

10
50
10
50
10
10
50
20
10
10
10
10
10
25
25
50
10
10
10
50
10
10
10

10
10
10
10

10
10
10
10
10
5

10
5

10
5

10
10

10
10
10
10
10
5

10
,10
50
10
5

10
50
10
50
10
10
50
20
10
10
10
10
10
25
25
50
10
10
10
50
10
10
10

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10
10
10
5

10
10
50
10
5

10
50
10
50
10
10
50
20
10
10
10
10
10
25
25
50
10
10
10
50
10
10
10

10
10
10
10
10
5

10
10
10
10
10
10
5

10
'5
10
5

10
10

10
10
10
10
10
5

10
10
50
10
5

10
50
10
50
10
10
50
20
10
10
10
10
10
25
25
50
10
10
10
50
10
10
10

SEMIVOLATILES (ug/l)
1.2-Dichlorobenzene
1,2,4-Trichlorobenzene
1,3-Dichlorobenzene
l,4-Dichlorobenzene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dlnitrophenol
2.4-Dinitrotoluene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,6-Dinitrotoluene
3-Nltroanlline
3,3' - Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroanaine
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4,6-Dinilro-2-methylphenol
Acenaphthene
Acenaphthylene
Anthmcene
Benzoic acid
Benzo(a)anthmcene
Benzo(a)pyrene
Benzo(b)fluomnthene
Benzo(b)/Benzo(k)fluomnthene
Benzo(g,h,ijperylene
Benzo(k)fluomnthene
Benzyl alcohol
bls (2-Chloroethoxy) methane
bls(2-Chloroethyijether
bis(2-Chloroisopropyl)ether (a)
bis (2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenzofumn
Dibenzo(a,h)anthmcene
Diethyl phthalate
Dimetfolyl phthalate'
DI-n-butyl phthalate
DI-n-octyl phthalate
Fluomnthene
Fluorene
Hexachlorobenzene



TABlEC-3
GROUND WATER DATA

NCBC DAVISVillE - SITE 09
I •• " ........ . .",..........

TRC SAMPLE IDENTIFICATION : GW-09-01BGW-09-02B GW-09-036 GW 09-046 GW' 09-01-A GW'09-02-A GW 09 03-A GW-09-04 A 09-MW1S 09-MW2S 09-Mw3u 09-MW4S 09 Mw5S

w/dup
Hexachlorobutadiene 10 10 10 10 10 10 10 10 10 10 10 10 10
Hexachiorocyclopentadiene 10 10 10 10 10 10 10 10 10 10 10 10 10
Hexachloroethane 5 5 5 5 5 5 5 5 5 \\ :r:((M 5 5 5
Indeno(1,2,3-cdjpyrene 10 10 10 10 10 ' 10 10 10 10 10 10 10 10
Isophorone 10 10 10 10 10 10 10 10 10 10 10 10 10
Naphthalene 10 10 10 10 10 10 10 10:{,:}: :aw 10 10::: :)):%1
Nitrobenzene 10 10 10 10 10 10 10 10 10 10 10 10 10
N-Nitroso-di-n-propylamine 10 10 10 10 10 10 10 10 10 10 10 10
N-N itrosodiphenylamine(l) 10 10 10 10 10 10 10 10 10 10 10 10 10
Pentachlorophenol 25 25 25 25 25 10 10 10 12.5 12.5 12.5 12.5 12.5
Phenanthrene 10 10 10 10 10 10 10 10 10 10 10 10 ))))?J
Phenol 10 10 10 10 10 10 10 10 10 10 10 10 72
Pyrene 5 '5 5 5 5 5 5 5 5 5 5 5 (::,::: ::(~

567001 567040 567004 566997 567002
PESTICIDES/PCBs (ug{kg)

4,4'-ilDD 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
4,4'-DDE 0.1 0.1 ' 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
4,4'-DDT 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Aldrin 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Alpha chlordane 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.025 0.025 0.025 0.025 ::r::Q;Qj~
Alpha-BHC 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Beta-BHC 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Delta-BHC 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05. 0.05 0.05 0.05
Dieldrin 0.05 0.05 0.05 '0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Endosulfan I 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Endosufan II 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Endosufan sulfate 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Endrin 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Endrin aldehyde 0.1 0.1 0.1 0.1 0.1
Endrin ketone 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Gamma chlordane 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.05 0.05 0.05 0.05 0.05
Gamma-BHC (Undane) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
HeptaChlor . 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.005
Heptachlor epoxlde 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Aroclor-l016 0.5 0.5 0.5 0.5 0.5 0.5 '0.5 0.5 1 1 1 1 1
Aroclor-1221 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 2 2 2 2 2
Aroclor-12~ 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 1 1 1 1
Aroclor-1242 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 1 1 1 1
Aroclor-1248 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 1 1 1 1
Aroclor-1254 1 1 1 1 1 1 1 1 1 1 1 1 1
Aroclor-1260 1 1 1 1 1 1 1 1 1 1 1 1 1
p,p'-Methoxychlor 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Toxaphene 1 1 1 1 1 1 1 1 5 5 5 5 5

BoIded : 1/2 SQl
:::::::::::.$h'~<lEli;t}Detecledvalue

Italicised: Data avemged with duplicate '
~~~'*R~ecteddata
(a) Reported as bis(2-chloroisopropyQether In Phase Iand as 2,2'-oxybis(1-chloropropane) In Phase II

•



TABLEC-3
GROUND WATER DATA

NCBC DAVISVILLE - SITE 09

'567582567584574045567053567059567057566267566263567063566265

W6S 09-MW6D 09-MW7S 09 MW7D 09-MW8S 09 8D 09 M 9S 09-MW9D 09 MW10S 09-MW10D 09 MWllS 09-MW12D 09 MW13S 09-MW13D

w/09-MWl5S
566247 567062 566266566261

IN ORGANICS (ug/t)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siwer
Sodium
Thalfium
Vanadium
Zinc

,,",' ,~~. ))))?9AA 44 44 '" ,44) ::::...... ilot...\::W:9:.ii ).1;@)):/:~Q;~ (..')')~j~ 44 :.::...lz¥:\/: ~,f).:.:.nl1$:
}:}}:: ::4'Vr 35 35 35 }': :::',}}:35;5' 35 35 35 35 35 35 35 35 35

;,'i'il':, illg~!': /:;::i~W~:·,i,:,'!'·:I,:,'I:i:,·'ii~~~i' !.!·l',:i'·'fi~i;;. ':..;~,t.;;:'''i:I'I,r:~~;~))).)~j)) •••(~7;;).::.J~~ '·':;"'i:':'~~~/,),:::: ;~tt)::::.)Z$;;: .)) :idZ~) )::.jt~
1 1 1 1 1 1 1 1 1 1 1 1 1 1

~~!lii'lllt~~~~i;~~~~ll;=~_,;;~~~ii~$:~:i:~::;~ii;J
0,2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
18 18 18 18 18 18 18 18 18· 18 18 18:::::}(/Jii;6, 18

:'3ij5(){j: /(:2~I(r/ :{:28,1?i!t.:••• 6&4j}{29$99) :".$i?6.•• :.::.)~14@.{.~il4ii.::2iltoii) ':(557ii/(/ .8020'.'::•. :/:l7iii):;.::a~iQ):::: ::"(2~9
3 3 3 3 3 3 3 3 3 3 3 3 3 3

6 6 6 6 6 6 6 :: {{::{{Jt9 6 6 6 6 6 6
9 iii. :)~t:: 4 28""",)MW 4 ' .. '''. 44 8.1 (:)::(i~!M: 7.5. i)).:( •••iM))••• :H~)::..:)W:~

,,:L~·

::,~,



TABLEC-3
GROUND WATER DATA

NCBC DAVISVILLE - SITE 09

567264567266574044567000567005567003566244566238567036566235

TRC SAMPL W9S-(j9-MW9D 09-MW10S 09-MW10D 09-MW11S 09 MW12D o9=MWfjS 09-MW13D

w/09-MW15S
566232 566243 566242

10 17
10 17
10
10
10

1
0

.::,::\( ::}j~:10 :'::::::
10 10 17
10 10 10 17
10 10 10 10 17
10 10 850 10 10 17
10 to::jjjOi:i:: 10 10 17
10>}" JM( .... ·····850 :in:))? 10 8.5
10 10 850 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 .... H.1~}::)}(~: 10 17
5 5 850\ )(::: )$ 5 5 8.5

10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 10 850 10 10 10 17
10 to::::::)?¢:: 10. 10::/(::(~ )):(::M

10 33
10 33
10 33
10 33
10 33
10 33
10 33
10 33
10 33
10 33
10 33

10 ::)))rj3:~3:10 ::::::'
10
10 33
10 33
10 33
10 33
10 ::::::::: ):~?9:
5 16.5

10 33
10 33
10 33
10 33
10 33
10 33
10 33
10 33
10 16.5
10 33
10 33

10 10
10 10
10 10
10 10
10 10
10 10
10 ():)( )d~
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
10 10
5 5

10 10
10 10
10 10
10 10
10 10
10' 10
10 10
10 10
10 10
10 10
10 10

VOLAllLES (ugll)
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2-Dichloroethane
1,2-Dichloroethene(Tota~

1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cis -1,3 - Dichloropropene
Dibromochloromethane
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trans-1,3-Dichloropropene
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (Tota~

62
62
62
62
62
62

?\ t@jg
(:)~~9.

62
62
62
62
31
62
62
62
62
62
62
31
62
62
62
62
62
66
62

,.,"'",':':':' ":".67it.. '31
62

()(}:tif

62
62 ~~.::...::;.::.~:::1~} ::t:)~ 10

10
10 ((()))!
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
5

10
10
10
10
10
10
10
10
10
10
10

10
10

10
10

33
33

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
5

10
10
10
10
10
10
10
10
10
10
10

10
10

10
10

10
10



TABLEC-3
GROUND WATER DATA

NCBC DAVISVILLE - SITE 09

566235
w/09-MW159

566232 566243 566242 567036 566238 566244 567003 567005 567000 574044 567583 567581

10 10 100
10 :(((:::::::(1.( :::::( fHi
5 5 50

39 10 100
10 . 10 100
10 :::::;:: tt'4o.$ 100
10 ... ·:'0 100

10 ::(( )::t(~ 50
10 10 100
5 5 50

10 10 100
5 5 50

10 10 100
5 5 50

10 100
10 100

10 100
10 100
10 10 100
10 10 100
10 10 100
5 5 50

~~ ::::::::::::~~llMrm;;~~1
25 25 250
10 10 100
5 5 50

10 :.:::::::::):~;~:( {:J~

25 25 250
10 10 100
25 25 250
10 10 100 .
10 10 100
25 25 250
10 10 100
10 10 100
10 10 100
10 10 100
10 10 100
10 10 trrlt~:~:~~rrl

1.2.5 12.5 125
12.5 12.5 125

25 25 250
10(/'·(':);: {$ 50
10 10 100
10 10 50

10 10 10
10 . 10 10
55:)}:):::?':

10 10 10
10 10 10
10 10 10
10 10 , 10
10 10 10
10 10 10
5\(: t=:: :(? 5

10 10 10
5 5 5

10 10 10
5 5 5

10 10 10
10 10 10

<'.';'

,:.:;

10 10
10 10
5 5

10 10
10 10
10 10
10 10
10 10
10 10
5\ :{):t~

10 10
5 5

10 10
5 5

10 10
10 10

10 10
10 10

10 10
10 10
10 10

10 10
10 10

·10 10
10 10
10 10
5 5

10 10
10 10
25 25
10 10
5 5

10 10
25 25
10 10
25 25
10 10
10 10
25, 25
10 10
10 10
10 10
10 10
10 10
10 10

12.5 12.5
12.5 12.5

25 25
10 to
10 10
10 10

10
10

10
10
5

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10

10
10
10
10
10
5

10
10
25
10
5

10
25
10
25
10
10
25
10
10
10
10
10
10

12.5
((;::;f

25
10
10
10

10 10
10 10
5 5

10 10
10 10
10 10
10 10
10 10
10 10
5 5

10 10
5 5

10 10
5 5

10 10
10 10

10 10
10 10
10 10

10 10
10 10·

10
10
10
10
10 10
5 ::::::::::;:)::: :(:t

10 10
10 10
25 25
10 10
5::::/:::: fA

10 10
25 25
10 10
25 25
10 10
10 10
25 25
10 10
10 10
10 10
10 10
10 10
10 ) 10

12.5 12.5
12.5 12.5:;:::

25 25
10 10
10 10
10 10

10 10
10 10

10 10
10 10
10 10

10 10
10 10
10 10
10 10
10 10
5 5

10 10
10 10
25 25
10 10
5 5

10 10
25 25
10 10
25 25
10 10
10 10
25 25
10 10
10 10
10 10
10 10
10 10
10 10

12.5 12.5
12.5 12.5

25 25
10 10
10 10
10 10

10
10
10

10
10

10
10
10
10
10
5

10
10
25
10
5

10
25
10
25
10
10
25
10
10
10
10
10
10

12.5
12.5

25
10
10
10

10
10
10

10
10

10
10
5

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10
10
10
5

10
10.
25
10
5

10
25
10
25
10
10
25
10
10
10
10
10
10

12.5
12.5

25
10
10
10

10
10

10
10
5

10
10
10
10
10
10
5

10
5

10
5

10
10

10
10
10

10
10
10
10
10
5

10
10
25
10
·5
10
25
10
25
10
10
25
10
10
10
10
10
10

12.5
12.5

25
10
10
10

100
100
100

100
100

10
10

10
10
10

10
10
10

10

'0
·75
75

75
75
75
75
75
75
75'
75
75
75
75
75·
75
75
75
75

75
75
75

75
75
75
75
75
75
75

::::: fi~$it

190
75
75

::::{ jj~Q:
190
75

190
75
75

190
75
75
75
75
75

:::::::::::::::::::At!f
190
190
190
75
75
75

SEMIVOLATILES (ug!l)
1,2-Dichlorobenzene
1,2,4-Trichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene .
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol '
2,6-Dinitrotoluene
3-Nitroaniline
3,3' - Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloro-3-methylphenol
4-Chloroaniine
4-Chlorophenyl phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4,6-Dinitro-2-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzoic acid
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranhene
Benzo(b)/Benzo(k)fluoranthene
Benzo(g,h,Qperylene
Benzo(k)fluoranthene
Benzyl alcohol
bis(2-Chloroethoxy)methane
bls(2-Chloroett¥Oether
bls(2-ChlorolsopropYOether (a)
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenzofuran
Dibenzo(a,h)anthracene
Dieth~phthalate

Dimethyl phthalate
Di - n- butyl phthalate
Di-n-octyl phthalate
Auoranthene
Fluorene
HetCllchlorobenzene



TABLEC-3
GROUND WATER DATA

NCBC DAVISVILLE - SITE 09

TRC SAMPLE IDENTIFICATION : 09-MW6S 09 -MW6D 09 MW7S 09 -MW7o 09-MW8S 09-MW8D 09-MW9S 09 -MW9D 09-MW10S 09 -Mw10D 09-MW11S 09 'Mw12o 09-MW13S 09 -MW13o

w/09-MW15S
Hexachlorobutadiene 75 10 10 100 10 10 10 10 10 10 10 10 / 10 10
Hexachlorocyclopentadiene 75 10 10 100 10 10 10 10 10 10 10 10 10 10
Hexachloroethane 75 5 5 50 5 5 5 5 5 5 5 5 --5 5
Indeno(1,2,3-cd)pyrene 75 10 10 100 10 10 10 10 10 10 10 10 10 10
Isophorone 75 10 10 100 10 10 10 10 10 10 10 10 10 10
Naphthalene 75 10 '(((:i:=::g~: 100 10 10'i ::::):: iF 10 10 10":,)((if 10 10 10
Nitrobenzene 75 10 10 100 10 10 10 10 10 10 10 10 10 10
N-Nitroso-di-n-propylamine 75 10 10 100 10 10 10 10 10 10 10 10 10 10
N-N itrosodiphenylamine(1) 75 10 10 100 10 10 10 10 10 10 10 10 10 10
Pentachlorophenol 190 12.5::):::)t~ 125 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
Phenanthrene 75 10 10 50 10 10 10 10 10 10 10 ' 10 10 10
Phenol ::"'::}:~~ 10 '10@II@fmm 10 10 10\) : :{{2 10 10 10 10 10 10
Pyrene 75 5 5 50 5 5 5 5 5 5 5 5 .5 5

566235 566232 566243 566242 567036 566238 566244 567003 567005 567000 574044 567583 567581
PESTICIDES/PCBs (ug/kg)

0.05 "":0;0037:4,4'-000 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
4,4'-00E 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
4,4'-DoT 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Aldrin 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 . 0.05 0.05
Alpha chlordane 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 .0.025 0.025 0.025 0.025 0.025 0.025
Alpha-BHC 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Beta-BHC 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Delta-BHe 0.05 0.05 0.05 0.05 0.05 0.05 . 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Dieldrin 0.05 0.05 0.05 0.05 0.05 0.05::;::~;®~4::'Jj;(M4' 0.05 0.05 0.05 0.05 0.05 0.05
Endosulfan I 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05. 0.05 0.05 0.05
Endosulfan II 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Endosulfan sulfate 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Endrin 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Endrin aldehyde 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Endrin ketone 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 (U 0.1 0.1
Gamma chlordane 0.05 0.05· 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Gamma-BHC (Undane) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Heptachlor 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Heptachlor epoxlde 0.002 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Aroclor-1016 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Aroclor-1221 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Aroclor-1232 1 1 1 1 1 1 1 1 1 1 1 1 . 1 1
Aroclor-1242 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Aroclor-1248 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Aroclor-1254 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Aroclor-1260 1 1 1 1 1 1 1 1 1 1 1 1 1 1
p,p' - Methoxychlor 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Toxaphene 5 5 ,5 5 5 5 5 5 5 5 5 5 5 5



TABLEC-4
SURFACE WATER DATA

NCBC DAVISVILLE - SITE 09

~mPleTD: 09-SW04 09-SW10
Sample Date: 05/04/93 05/04/93 05/04/93
Sample Type Surface Water Surface Water Surface Water

. IN ORGANICS (ug/1)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Siwer
Sodium
Thal6um
Vanadium
Zinc

:::::::;::'/:::::': :.: ?:~!i:: 201 196 1470
36 36 36 36
3 3 3 ::}}JJ(JJ}*~I

8.4 9.1 7.1 19.3
1 1 1 1

0.1 0.1 0.1 0.14

:: :)))a~:: ii(,::::d190~:::::' ::J~Mg:::',:::::::: ::: ••~~~~~,'
8 8 8 8

a1 U 4 ~1

10 10 10 10
{:::::::::(f380,::::::::\i:)j??Q},;::: )):}' Si'i6::)}:':}}1??:9

2.5 3.1 2.1 15.1
irit?Ml?AA )} /::@X1lf, (::::Ai¥QQ:?rr;::t!i~~QQ
?::::':: ??7.tl;tlt\)(::;:::~: :::::::A:f:}::: i?: ??J~?'

0.2 0.2 0.2 0.2
17 17 17 17

:: :))::(~6.::}}:}}):$400:,::::::::J~ij@i\):/:::~~1'OQ
3 3 3 3

0.2 0.2 0.2 0.23
":::::168OOQ:::::):;:::::5!l5()();):;::::::2~!iPPP::) :):1.7fio®,Q

4 4 4 4
6 6 6 /:,:::"i::: )AM

7.8 38.7 16.6 87.5

~

. \ .:.~.~.



TABLEC-4
SURFACE WATER DATA.

NCBC DAVISVILLE - SITE 09

Sample 10:1 OS-SW04 09-SW07 09-SW09. 09-SW10
Sample Date: 05/04/93 05/04/93 05/04/93 05/04/93
Sample Type Surface Water Surface Water Surface Water Surface Water

VOLAllLES (ug/l)
Acetone 10 10 10 10

Benzene 10 10 10 10

Bromodichloromethane 10 10 10 10

Bromoform 10 10 10 10

Bromomethane 10 10 10 10

Butanone, 2- 10 10 10 10

CarbOn disulfide 5 5(:/:t/(t~ 5
Carbon tetrachloride 10 10 10 10

Chlorobenzene 10 10 10 10

Chloroethane 10 10 10 10

Chloroform 10 10 10 10

Chloromethane 10 10 10 10

Oibromochloromethane 10 10 10 10

Dichloroethane, 1,f- lO 10 10 10

Dichloroethane, 1,2- 10 10 10 10

Oichloroethene, 1,2- (total) 5 .5 5//:( .;: :: :\~
Dichloroethene, 1,1- 10 10 10 10

Dichloropropane, 1,2- 10 10 10 10

Oichloropropene, cis -1,3- 10 10 10 10

Dichloropropene, trans-l,3- 10 10 10 10

Ethylbenzene 10 10 10 10

Hexanone,2- 10 10 10 10

Methyl-2-pentanone,4- 10 10 10 10

Methylene chloride 10 10 10 10

Styrene 10 10 10 10

Tetrachloroethane, 1,1,2,2- 5 5 5/( ::\:: /~

Tetrachloroethene 10 10 10 10

Toluene 10 10 10 10

Trichloroethane, 1,1,1- 10 10 10 10

Trichloroethane, 1,1,2- 10 10 10 10

Trichloroethene 5 5 5t;}}/?
Vinyl chloride 10 10 10 10

Xylenes (TotaQ 10 10 10 10



iABLEC-4
SURFACE WATER DATA

NCBC DAVISVILLE - SITE09

samplelD: 09-SW04 09-SW07 09-SW09 09-SW10
sample Date: 05/04/93 05/04/93 05/04/93 05/04/93
samoleTVoe Surface Water Surface Water Surface Water Surface Water

SEMIVOLATILES (ug/l)
Acenaphthene 10 10 10 10
Acenaphthylene 10 10 10 10
Anthracene 10 10 10 10
Benzo(a)anthracene 10 10 10 10
Benzo(a)pyrene 10 10 10 10
Benzo(b)f1uoranthene 10 10 10 10
Benzo(g.h.ijperylene 10 10 10 10
Benzo(k)f1uoranthene 10 10 10 10
Bis(2-chloroethoxy)methane 10 10 10 10
Bis(2-chloroethy~ether 10 10 10 10
Bis(2-chloroisopropyQether (a) 10 10 10 10
Bis(2-ethylhexy~phthalate 58 10 10 10
Bromophenyl phenyl ether, 4- 10 10 10 10
Butyl benzyl phthalate 10 10 10 10
Carbazole 10 10 10 10
Chloro-3-methylphenol 4- . 10 10 10 10
Chloroaniline, 4- 10 10 10 10
Chloronaphthalene, 2- 10 10 10 10
Chlorophenol, 2- 10 10 10 10
Chlorophenyl phenyl ether, 4- 10 10 10 10
Chrysene 10 10 10 ·10
Dibenzofuran 10 10 10 10
Dibenzo(a,h)anthracene 10 10 10 10
Dichlorobenzene1 1,3- 10 10 10 10
Dichlorobenzene, 1,2- 10 10 10 10
Dichlorobenzene, 1,4- 10 10 10 10
Dichlorobenzidine, 3,3'- 10 10 10 10
Dichlorophenol,2,4- 10 10 10 10
Diethyl phthalate 10 10 10 . 10
Dimethyl phthalate 10 10 10 10
Dimethylphenol, 2,4-' 10 10 10 10
Dl-n-butyl phthalate 10 10 10 10
Dinftro-2-methylphenol, 4,6- 25 25 25 25
Dinftrophenol, 2.4- 25 25 25 25
Dinftrotoluene, 2,4- 10 10 10 10
Dinftrotoluene, 2,6- 10 10 10 10
Dl-n-octyl phthalate 10 10 10 10
Auoranthene 10 10 10 10
Fluorene 10 10 10 10
Hexachlorobenzene 10 10 10 10
Hexachlorobutadiene 10 10 10 10
Hexachlorocyclopentadiene 10 10 10 10
Hexachloroethane 10 10 10 10
Indeno(1,2.3-cd)pyrene 10 10 10 10
Isophorone 10 10 10 10
Methylnaphthalene, 2- 10 . 10 10 10
t.tethylphenol 2- 10 10 10 10
Methylphenol 4- 10 10 10 10
Naphthalene 10 10 10 10
Nitroaniline, 2- 25 25 25 25
Nitroaniline. 3- 25 25 25 25
Ni1roaniline, 4- 25 25· 25 25
Nitrobenzene 10 10 10 10

.l:-~.



TABLE 0-4
SURFAOEWATER DATA

NOBC DAVISVillE - SITE 09

Sample 10: 09 SW04 09 SW07 09-SW09 09 SW10
Sample Date: 05/04/93 05/04/93 05/04/93 05/04/93
SamoleTvoe Surface Water Surface Water Surface Water Surface Water

Nitrophenol,2- 10 10 10 10

Nitrophenol, 4- 25 25 25 25
Nitroso-di-n-propylamine, n- 10 10 10 10
Nitrosodiphenylamlne, n- 10 10 10 :10

Pentachlorophenol 25 25 25 25
Phenanthrene 10 10 10 10
Phenol 10 10 10 10
Pyrene 10 10 10 10
Trichlorobenzene, 1,2,4- 10 10 10 10
Trichlorophenol,2,4,5- 25 25 25 25
Trichlorophenol, 2,4,6- 10 10 10 10

PESTICIDES/PCBs (ug/l)
Aldrin 0.05 0.05 0.05 0.05
BHO, alpha- 0.05 0.05 0.05 0.05
BHO, beta- 0.05 0.05 0.05 . 0.05
BHO, delta- 0.05 0.05 0.05 0.05
BHC, gamma- (Undane) 0.05 0.05 0.05 0.05
Chlordane, alpha- 0.05 0.05 0.05 0.05
Chlordane, gamrna- 0.05 0.05 0.05 0.05
000,4,4'- 0.1 0.1 0.1 0.1
DOE, 4,4'- 0.1 0.1 0.1 0.1
DDT, 4,4'- 0.1 0.1 0.1 0.1
Dieldrin 0.1 0.1 0.1 0.1
EndosuWan I 0.05 0.05 0.05 0.05

EndosuWan" 0.1 0.1 0.1 0.1
EndosuWan suWate 0.1 0.1 0.1 0.1
Endrin 0.1 0.1 0.1 0.1
Endrin aldehyde 0.1 0.1 0.1 0.1
Endrin ketone 0.1 0.1 0.1 0.1
Heptachlor 0.05 0.05 0.05 0.05
Heptachlor epoxide 0.05 0.05· 0.05 0.05
Methoxychlor, p,p'- 0.5 0.5 0.5 0.5
Toxaphene 5 5 5 5
Aroclor-1016 1 1 1 1
Aroclor-1221 2 2 2 2
Aroclor-1232 1 1 1 1
Aroclor-1242 1 1 1 1
Aroclor-1248 1 1 1 1

1 1 1 1
1 1 1 1

Bolded : 1/2 sal
::::::: :::::::sbadei:i:{Detected value
...... ····/iiilidi~d:;Data averaged with duplicate
(a) Data shown here for bis(2-chlorolsopropyQether reported as

2,2-oxybis(1-chloropropane)



TABLE 0-5
SHELlFISH DATA

(WET WSQHT BASIS)
Ncse DAVISVILLE - SITE 09

S:lmple Type: Cbm' Cbm' Cbm' Cbm' 'Cbm' Cbm' Cbm' Cbm' Cbm' Cbm' Clam' Clam' Cbm' Clam' Clam' Clam"
Sampling Slatlon: AH2 AH2 AH2 AH2 AH2 AH2 AH2 AH2 AH2 AH2 AH3 AHa AH1 AH1 AH1 AH7

Arm. : Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor
sample No.: 798058 798458 798459 798460 798648 798649 798650 798848 798849 798850 798057 798062 798449 798450 798451 798639

[hIe: 11/09,1l8 04/26!.lO 04/26};lO' 04/26!.lO 06/19};lO 08/19,g0 06/19,g0 09/18};l0 09/18,g0 09/18,g0 11/09/88 11/O9,1l8 04/26,g0 04/26,g0 04/26,g0 06/19,g0
Phase: I " II " " " " " " " I I " " " II

INORGANICS (mg,4<g)
. Chemistry ID No. :

Replicate:
Welweighl:
Dry ¥.eight:

Dry:Wet Weight Ratio:

10672,3,4
Averaged

18.29
2.85

0.154

18333
1

15.08
1.66

0.110

18334
1

14.99
1.65

0.110

18335
1

15.09
1.54

0.102

18345 18346 18347 18358
1 1 1 1

15.10 14.90 14.84 15.50
1.68 1.59 1.59 1.94

0.111 0.107 0.107 0.125

18359 18360 10669 11589 18336 18337 18338 18348
1 1 1 1 1 1 1 1

15.20 14.11 22.30 17.66 15.14 15.06 15.10 15.14
1.95 1.94 3.43 1.89 1.54 1.57 1.54 1.55

0.128 0.137 ' 0.155 0.107 0.102 0.104 0.102 0.102

Arsenic
cadmium
Chromium
Copper
Iron
lead
Mlng:tnese
Mercury
Nickel
Silver
Zinc

SEMIVOLATIlES (ug/kg)
Chemistry ID No.:

Replicate:
Welwelghl:
Dry ¥.eight:

Dy:WetWelght Ratio:

AnttTacene
Benzofluoranthene
BenzolTiazo Ie
Benzotri:lzole, chlorirated
Benzo (a)anthracene
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghijperylene
Chrysene & Trlphenytene
Coronene
Dibenzo(a,h)anthracene
Fiuoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
MW=178, C1-homologs
MW=178, C2-homologs
MW=178, C3-homologs
MW=178, C4-homologs
MW=228
MW=252
MW=276
MW=276



TABLE C-5
SHElLFISH DATA

(WET W8GHT BASIS)
NCBC DAVISVIllE - SITE 09

Simple Type: Cam- Cam- Cam- Cam- Cam- Cam- Cam" Cam- Cam- Cam- Cam- Cam- Cam- Cam- Cam- Com"
sampling Station: AH2 AH2 AH2 AH2 AH2 AH2 AH2 AH2 AH2 AH2 AH3 AH5 AH7 AH7 AH7 AH7

Arm: Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor
sample No,: 798058 798458 798459 798460 798648 798649 798650 798848 798849 798850 798057 798062 798449 798450 798451 798639

01le: 11/09188 04/26f.l0 04/26f.!O 04/26f.l0 06/19f.l0 06/19f.l0 06/19f.l0 09/18f.l0 09/18f.l0 09/18f.l0 11/09/88 11/09188 04/26f.l0 04/26f.l0 04/26f.l0 06/19f.!O
Phase: I " " " " " " " II ." I I . " " " "

MW=302
Perylene
Ph enanthrene
Pyrene
PAHs (total porent)

PESllCIOES (ugft<g)
Chemistry ID No.:

Replicate:
Wet weight:
Dryvo.eight

Dry:Wet Weight Ratio:

iii Irll_
10317 10316 11323

A A A
11.21 10.01 10.62 8.75 10.73 10.14 11.11 11.10 10.68 10.75 10.42 10.26 10.56 10.58 10.30 10.16

1.39 0.93 1.02 0.76 1.07 1.01 1. 11 1.28 1.25 1.27 1.71 1.04 0.89 1.03 0.92 0.99
0.123 0.092 0.095 0.086 0.100 0.100 0.100 0.114 0.116 0.117 0.163 0.100 0.083 0.096 0.088 0.096

BHC, alpta-
BHC, gamrra
Chlordlne, alpta
Chlordlne, lJlmma
DOD, p,p'-
DOE, p,p'-
DDT, p,p'
Hexachlorobenzene ,(MiiZ:)( \(j;Mi\ r\9;(i$~r:rq;Il4!}.::::::(~j@ \ 'ijldgii::ii>a~ii rr<\d?$:,:r:~;<\~i '}'o:09a?::j)a~?}'}!l;!l$$(ir:'9;M~\ :nn<\;@$ \((p;p~li'/

PC as (ugft<g)
Chemistry 10 No.:

Replicate:
Wet weight:
DryW3lght:

O-Y:Wet Weight Ratio:

Arodor-1242
Arodor-1254
Arodor-1242}54

Defected:::'::::;::",)
ICross-assignment; same sample

~~M*;:J.#.11mmmmrnHmmwM
" Quahog
b Soft-sheD
'Blue
dRibbed

10317 10316 11323
A A A

11.21 10.01 10.62 8.75 10.73 10.14 11.11 11.10 10.68 10.75 10.42 10.26 10.56 10.58 10.30 10.16
1.39 0.93 1.02 0.76 1.07 1.01 1.11 1.28 1.25 1.27 1.71 1.04 0.89 1.03 0.92 0.99

0.123 0.092 0.095 0.066 0.100 0.100 0.100 0.114 0.116 0.117 0.163 0.100 0.083 0.096 0.068 0.096

0.80 0.89 ::::}to:~ 1.01' )}Ai34: : (o;!}., :') X4a(::}O(iZ 0.84 0.83 0.86 0.87}('(i);:!l 0.84 0.87 :::(iiiii



TABLE 0-5
SHELLFISH DATA

(WET WBGHT BASIS)
Nese DAVISVILLE - SITE 09

Sample Type: Clam" Clam" Clam" Clam" Clam" Clam" Clam" CIa~ • Clam • Clam • Clam • Clam • Clam • Clam· Mussel' Mussel"
Sampling Slatlon: AH7 AH7 AH7 AH7 AH7 AHB AH10 AH12 AH13 AH13 AH14 AH FDA FDA AH2 AH2

Arm. : Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Near-de Harbor Harbor Harbor Harbor
sample No.: 798640 798641 798844 798845 798846 798056 798063 798049 798047 798047 798048 798916 798100 798100 798311 798312

cate: 06/19190 06/19190 09/18190 09/18190 09/18M 11/09/88 11/09/88 12/23/88 12/21/88 12/21/88 12/23/88 01/04/89 01/04/89 04/30190 04/30190
Phase: II II II II II I I I I I I III I I II II'

INORGANICS (mg,l<g)
Chemistry 10 No.:

Replicate:
Wet weight:
Oryweight:

Ory:WetWeight Ratio:

18349
1

14.99
1.53

0.102

18351
1

15.16
1.58

0.104

18361
1

15.46
1.83

0.118

18362

14.86
1.73

0.120

18363 11588 11590 11819 11249 11249 11818 19160 11252 11252 17824 17825
1 1 1 1· Averaged 4 1 1 Averaged 1 1

15.14 15.94 15.60 15.05 16.22 16.01 15.14 15.00 16.36 16.73 15.71 15.04
1.83 1.80 2.06 1.79 1.32 1.30 1.90 1.08 1.n 1.80 3.31 3.31

0.121 0.113 0.132 0.119 0.081 0.081 0.125 0.070 0.108 0.108 0.211 0.220

Arsenic
Ql.dmlum
ChromiLfTl
Copper
Iron
Lead'
M:in!Jlnese
Mercury
Nickel
Silver
Zinc

SEMlVOLAnLES (ug/kg)
Chemistry 10 No.:

Replicate:
Wet weight:
Orywelght:

Dry:Wet Weight Ratio:

Anthracene
Benzoftuoranthene
SenzolrlaZole
Benzotriazole, chlorinated
Senzo (a)anthracene
Benzo(a)pyrene
Senzo (e)pyrene
Benzo(ghQperylene
Chrysene & Trlphenylene
Coronene
Oibenzo(a.h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
MW=178, C1-homologs
MW=178, C2-homologs
MW=178, C3-homologs
MW=178, C4-homologs
MW=228
MW=252
MW=276
MW=278

11322 11324 .11800 11244 11799 11247
A A A A A A

10.32 10.12 10.15 11.00 13.21 .1.1.2ll. 10.87
1.10 1.34 1.15 0.92 1.65 111 1.20

0.106 0.131 0.112 0.084 0.124 u.aa 0.109



TABLE C-5
SHELLFISH DATA

(WET WBGHT BASIS)
NCSC DAVISVILLE - SITE 09

&imple Type: Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam ~ Clam ~ Clam·~ Clam ~ Clam ~ Clam ~ Clam ~ Mussel' .Mussel ,
Sampling Slatlon: AH7 AH7 AH7 AH7 AH7. AHa AH10 AH12 AH13 AH13 AH14 AH FDA FDA AH2 AH2

Arm. : Harbor Harbor Harbor Harbor Harbor Harbor Harbor' Harbor Harbor Harbor Harbor Near-sae Harbor Harbor Harbor Harbor
Sample No.: 798640 798641 798844 798845 798846 798056 798063 798049 798047 796047 796046 796918 798100 798100 798311 798312

Oile: 06/19/.10 06/19/.10 09/16/.10 09/18/.10 09/18/.10 11/09/88 11/09/88 12/23/88 12/21/88 12/21/88 12/23/88 01/04/89 01/04/89 04/30/.10 04/30/.10
Phase: II II II II II I I I I I I III I I II II

MW=302
Perylene
Phenanthrene
Pyrene
PAHs (tolal parent)

10.15
2.05

0.201

iI!!llH!!I!;1;1.~~;;;;;;ii

11322 11324 11800 11799
A A A A

.1Q.U 12.16 12.85 11.31 10.42 10.32 10.12 10.15 13.21 .11.2ll. 10.65
.1..12. 1.16 1.44 1.28 1.28 1.10 1.34 1.15 1.65 .t.5..1 2.06

lUQ! .0.096 0.111 0.112 0.122 0.106 0.131· 0.112 0.124 ll...1!a 0.192

::::'::::~:~~~:.: :i!i·l.·:·:i~~~ii·.

Illil':
~ii:: ·.:: ..~;~~~ii~:::.i~.g:~

PESllCIDES (ug,1<g)
Chemistry ID No.:

Replicate:
Wet weight:
Dry weight:

Dry:Wet Weight Ratio:

SHC. alptB -.
SHC, glmrm
Chlorchne. alptB
Chlorchne. lJlmma
DOD, p,p'-
DOE, p,p'-
DDT, p,p'
HeJalchlorobenzene

PCBs (ug,1<g)
Chemistry 10 No.:

Replicate:
Wet weight:
Drywelgtit:

Dry:Wet Weight Ratlo:

.1Q.U
.1..12.

lUQ!

12.16
1.18

0.096

12.85
1.44

0.111

11.31
1.26

0.112

11322 11324 11800 11244
A A A A

10.42 10.32 10.12 10.15 11.00
1.28 1.10 1.34 1.15 0.92

0.122 0.106 0.131 0.112 0.084

11799
A

13.21
1.65

0.124

.11.2ll.
.t.5..1

ll...1!a

11247
A

10.87
1.20

0.109

10.65
2.06

0.192

10.15
2.05

0.201

Noclor-1242
Arodor-1254
Noclor-1242154

~::tM
14~t5
j~j)~

DEitiiai'id:):{:::~)):)}::::~~:~:::.::::::

ICross-assignment; same sample I

®tM~~:llim:mmtMmWMM
"Quahog
~ Soft-shea
'Slue
iRlbbed



TABLE 0-8
SHELLFISH DATA

(WET W8GHT BASIS)
N~BC DAVISVILLE - SITE Dg

&mpleType: Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel" Mussel' Mussel' Mussel'
Sampling Slallon: AH2 AH2 AH2 AH2 AH~ AH2 AH2 AHG AHG AH1 AH1 AH1 AH1 AH1 AH1 AH7

Arra: Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor .Harbor Harbor Harbor. Harbor Harbor Harbor Harbor Harbor
Sample No.: 798313 798540 798541 798542 798567 798568 798569 798146 798148 798299 798300 798301 798527 798528 798529 798554

O:Ite: 04/30,g0 07/16,g0 07l16,g0 07/16,g0 10/11,g0 10/11,g0 10/11M 06/06/89 06/06/89 04/30,g0 04/30,g0 04/30,g0 07/16,g0 07/16,g0 07/16,g0 10/11,g0
Phase: II II II II II II II I I II II II II II II II

INORGANICS (mgA<g)
Chemistry ID No.:

Replcate:
Wetweigtt:
Dry weight:

Dry:Wet Weight Ratio:

Arsenic
cadmium
Chromium
Copper
Iron
Lrad
Ml.nglnese
Mercury
Nickel
Silver
Zinc

17826
1

15.10
3.31

0.219

17836
1

15.52
2.59

0.167

17837
1

15.62
2.14

0.137

17838
1

15.72
2.85

0.181

18123 18124 18125 11823 11824 17827 17828 17829 17839 17840 17841 18126
1 1 1 1. Averaged 1 1 1 1 1

16.99 16.44 15.18 15.00 15.00 15.71 15.07 15.58 15.47 15.60 15.36 17.15
2.24 2.02 2.24 2.82 2.83 3.22 3.03 3.19 2.42 2.56 2.54 2.34

0.132 0.123 0.148 0.188 0.189 0.205 0.201 0.205 0.156 0.164 0.165 0.136

:::@9\i:)@~~rx:: XX§JMt: X:X@$~::
·}.9;9!~rr :~M!'!~r}\<1;~<1~\ :: }:o:~:
:::0:103:/::::

.'.

"

~

SEMIVOLATILES (ug/kg)
Chemistry 10 No.:

Replicate:
Wet weIght:' .. n. nn ..n"'~ "1'\",.,, .. n on .. " ~~ .. n ... 0 .. '" nL!' I

Dry weight:
Dry:Wet Weight Rallo:I _._-- - ..-- -..-~ -.. - .._. -...- _.._- ,

Anttracene
Benzofluora nthene
Benzolrlazo Ie
Benzotrlazole, chlorirated
Benzo (a)anttracene
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghQperylene
Chrysene & Trlphenytene
Coronene
Dlbenzo~.h)anthracene
Fluoranthene
Fluorene
Indeno(1,2.3-cd)pyrene
MW=178, C1-homologs
MW=178. C2-homologs
MW=178, C3-homologs
MW=178, C4-homologs
MW=228
MW=252
MW=276
MW=278

11767
A

10.23
1.72

0.167



,-

TABLE C-5
SHELLFISH DATA

(WET W8GHT BASIS)
NCBC DAVISVILLE - SITE 09

Simple Type: Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' ,Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel'
sampling Stallon: AH2 AH2 AH2 ' AH2 AH2 AH2 AH2 AH5 AHa AH7 AH7 AH7 AH7 AH7 AH7 AH7

Area : Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor Harbor
sample No.: 798313 798540 798541 798542 798567 798568 798569 798146 798148 798299 798300 798301 798527 798528 798529 798554

OIte: 04/30,90 07/16,90 07/16,90 07/16,90 10/11,90 10/11,90 10/11,90 06/06/89 06/06/89 04/30,90 04/30,90 04/30,90 07/16,90 07/16,90 07/16,90 10/11,90
Phase: II II ' II II II II II I I II II II II II II II

MW=302 ::})!}~;:)()fi~:::::::::::::6~:::):9;~~",t,,:"6~8:/!::,:)"!:'~~:))Perylene
Phenanthrene
Pyrene
PAHs (total parent)

PESllCIDES (ugJkg)
Chemistry 10 No.: 11767 11768

Replicate: A A
Wet weigh!: 10.29 10.76 10.23 10.89 10.64 10.18 10.26 10.23 9.75 11.11 11.22 11.16 10.47 10.68 11.13 10.40
Dry_lght: 2.12 1.63 1.69 1.79 1.35 1.21 1.31 1.72 1.70 2.20 2.11 2.12 1.54 1.64 1.75 1.30

Dry:Wet Weight Ratio: 0.205 0.150 0.164 0.163 0.127 0.119 0.128 0.161 0.173 0.197 0.187 0.189 0.146 0.153 0.156 0.125

SHC, alpta-
BHC, !JImrm-
Chlordlne, alpta-
Chlordlne, lJImrna-
DOD, PoP'-
DOE, p,p'-
DDT, p,p'-
Hexach lorobenzene

PCEIs (ugJkg)
ChemlstrylD No.: 11767 11768

Replicate: A A
Wetwelghl: 10.29 10.76 10.23 10.89 10.64 10.18 10.26 10.23 9.75 11.11 11.22 11.16 10.47 10.68 11.13 10.40
Dry_lght: 2.12 1.63 1.69 1.79 1.35 1.21 1.31 1.72 1.70 2.20 2.11 2.12 1.54 1.64 1.75 1.30

Dry:Wet Weight Rallo: 0.205 0.150 0.164 0.163 0.127 0.119 0.128 0.167 0.173" 0.197 0.187 0.189 0.146 0.153 0.156 0.125

Aroclor-1242 ::::)~i9?:::nM~U::n~rm/:~;AA:n(:~;M.)::::
Aroclor-1254

',:',:','::'j~:t:i:,~~l,:,',::}}::~,::i:,,~~:g'):'"':~g;:g,:,Aroclor-1242/54

D6tilcted::::,::<::::'::::::
ICross-assignment; same sample I

~:Mm.liimrrmr::mmmWmrn:l
"Quahog
b Soft-sheD
'Blue
dRibbed

•



TABLE C-5
SHElLFISH DATA

(WET WBGHT BASIS)
NCSC OAVI&VILLE - SITE 09

Sample Type: Mussel' Mussel' Musse'· Musse'· Mussel· Mussel' Mussel· Mussel· Musse'· Mussel· Mussel· Mussel· Mussel· Mussel· Mussel· Mussel d

sampling Station: AH7 AH7 lANDM lANOM lANDM lANON lANDN LANDN lANDS lANDS LANDS NC NO NC SN SN
Arm: Harbor Harbor Near-de Near-de Near-s~e Near-sae Near-de Near-s~e Near-sae Near-sfte Near-sae Harbor Harbor Harbor Harbor Harbor

sample No.: 798555 798556 798392 798699 798786 798398 798698 798785 798404 798700 798787 798411 798714 798799 798415 798716
Olte: 10/11190 10/11190 04/19190 06/21ftlQ 09/16ftlQ 04/19190 06/21190 09/16190 04/20190 06/21ftlQ 09/16190 04/20190 07/04190 09/16190 04120ftlQ 07/04190

Phase: II II II II II II II II II II II II II II II II

INORGANICS (mgJl<g)
Chemistry 10 No.:

Replicate:
Wet weight:
Orywelght

Ory:Wet Weight Ratio:

Arsenic
cadmium
Chromium
Copper
Iron
Lmd
Mlng:lnose
Mercury
Nickel
Silver
Zinc

18127
1

16.33
2.09

0.128

18128
1

19.71
2.27

0.115

0.00
0.00

0.000

18166
1

15.35
1.72

0.112

18172
1

16.91
1.75

0.103

18161
1

15.07
2.08

0.138

18167
1

17.30
2.11

0.122

18173
1

15.64
1.98

0.127

18162 18168 18174 18163 18169 18175 18164 18170
1 1 1 1 1 1 1

16.72 17.61 15.10 16.70 15.29 18.46 15.11 16.01
1.71 1.67 1.16 1.56 1.51 1.67 1.47 1.76

0.102 0.095 o.on 0.094 0.099 0.090 0.097 0.110

"'1

SEMIVOLAnLES (ug/kg)
Chemistry 10 No.:

w~~:~~::"'1--....~.:;~,...--•.•.ftft"----,.;';;ft:-;:ft;nft--•••:O;;;"";--"".:;;;ft~.;';;ft:---••n"n:__n---.:o;_,,~;n'l_I
Orywelght:

Dry:WetWelght RatlO:
1

v. I II V. 1V"t' \,t. IV I V. IV' V,V"'" V ••", v ..,'" I

AnltTacene
Benzofluoranthene
Benzo1Tlazole
Benzotrilzole, chbrimted
Senzo (ajanltTacene
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghOperylene
Chrysene & 1l'Iphenytene
Coronene
Dibenzo(a.h)anthracene
Fluoranthene
Fluorene
Indeno(1.2,3-cd)l7irene
MW=178, C1-homologs
MW=178. C2-homologs
MW=178, C3-homologs
MW=178, C4-homologs
MW=228
MW=252 .
MW=276
MW=278

10.77
1.13

0.104

15.26
1.31

0.085

10.33
0.74

0.071

,..

15.68
1.49

0.094

10.06
1.07

0.105



TABLE 0-5
SHELLFISH DATA

(WET WBGHT BASIS)
NOsc DAViSVILLE - SITE 09

Sample Type: Mussel' Mussel' Mussel d Mussel d Mussel' Mussel,j Mussel d Mussel d Mussel' Mussel d Mussel d Mussel' Mussel d Mussel d Mussel' Mussel d

sampling Slallon: AH1 AH7 LANDM LANDM LANDM LANDN LANDN LANDN LANDS LANDS LANDS NO NC NO SN SN
Arm: Harbor Harbor Near-s~e Near-sae Near-sa. Near-sao Near-sae Near-sae Near-sae Near-sae Near-sao Harbor Harbor Harbor Harbor Harbor

"\:,. Sample No.: 198555 798556 798392 798699 798786 798398 798698 798785 798404 798700, 798787 798411 798714 798799 798415 798716
D:1te: 10/11,90 10/11,90 04/19,90 06/21,90 09/16,90 04/19,90 06/21,90 09/16,90 04/20,90 06/21,90 09/16,90 04/20,90 07/04,90 09/16,90 04/20,90 07/04,90

Phase: II II II 11 II II II II II II 11 II II II II 11

MW=302
Perylene
Ph enanltlrene
Pyrene
PAHs (total parent)

PESllCIDES (ugfllg)
Chemistry ID No. :

Repli<:ate:
Wet weight:
Dry weight:

Dry:Wet Weight Ratio:

11,17
1.32

·0.117

11.04
1.16

0.104

10.09
1.03 .

0.101

11.38
1.23

0.107

12.40
1.23

0.098

10.02
1.33

0.132

12.70
1.52

0.120

.1U.1
.12fi

ll.J!ll

10.n
1.13

0.104

15.26
1.31

0.085

10.33
0.74

0.071

10.50
0.97

0.092

10.54
0.97

0.091

11.05
0.95

0.085

15.68
1.49

0.094

10.06
1.07

0.105

BHC, alpha-
BHC, 91mma
Chlordl.ne, alpha
Chlordl.ne, lJlmma
DOD. Pop'-
DOE, POP'-
DDT, p,p'
HexaChlorobenzene

PCBs (ugfllg)
Chemistry ID No.:

Repll<:ate:
Wet weight:
Dry weight:

Dry :Wet Weight Rallo:

11.17
1.32

0.117

11.04
1.16

0.104

10.09
1.03

0.101

11.38
1.23

0.107

12.40
1.23

0.098

10.02
1.33

0.132

12.70
1.52

0.120

.1U.1
.1J!§.

ll..Q.9.1

10.n
1.13

0.104

15.26
1.31

0.085

10.33
0.74

0.071

10.50
0.97

0.092

10.54
·0.97
0.091

11.05
0.95

0.085

15.68
1.49

0.094

10.06
1.07

0.105

Jltoclor-1242
Arodor-1254
Jltoclor-1242/54

biit&tiid<:::::::::::::::::'::::",i:.·
ICross assignment; Sime Simple I

~~M1i.w;i~iftrmMtHM&mt]
"Quahog
bSoft-sheD
'Blue
d Ribbed



TABLE 0-5
SHELLFiSH DATA

(NF:r W8GHT BASIS)
Nese DAV1!MLLE - SITE 09

S:lmple Type: Mussel' Mussel' Mussel' Mussel' Oyster Oyster Oyster Clain· Clam· Clam· Clam· Com· Com· Cbm· Clam· Clam'
Sampling station: SN we we we LANDM LANDN LANDS GS1 GB2 GB3 GB4 GB5 LAB LAB LAB LAB

ArES : Harbor Harbor Harbor Harbor Near-sfte Near-de Near-de Bay lily lily lily lily Bay lily Bay Bay
Sample No.: 798801 798413 798715 798800 798095 798094 798096 798079 798080 798081 798082 798083 798471 798472 798473 798669

Ode: 09/16,090 04/20,090 07/04,090 09/16,090 01/04~9 01/04~9 01/04~9 11/09~8 11/09~8 11/09~8 11/09~ 11/09~8 04/27,090 04/27,090 04/27,090 06/20,090
Phase: " " " " I I I I I I I I " " " IIi

INORGANICS (mgA<g)
Chemistry ID No.:

Replicate:' .....
Wet weight:
Dry weight:

Dry:Wet Weight Rltio:

18176
1

16.85
1.36

0.081

18165
1

15.40
1.04

0.068

18171
1

15.18
1.16

0.076

181n
1

16.66
1.17

0.070

11813 11812 11814 11596 11597 11598 11599 11600 18342 18343 18344 18355
1 1 1 1 Averaged 1 1 Averaged 1 1 1 1

14.98 15.01 15.01 14.99 14.96 15.51 14.96 15.18 14.89 15.21 15.20 15.27
1.99 2.13 1.87 2.11 1.88 2.03 2.04 2.16 1.52 1.47 1.46 1.47

0.133 0.142 0.125 0.141 0.126 0.131 0.136 0.142 0.102 0.097 0.096 0.096

-,~

"K07 11806 11808 11337 11338 11348 . 11349
A A A A A A A

11.18 10.32 ,:10.05 10.86 9.83 .l.Qn. .1lUa.
1.46 1.44 .: 1.22 1.32 1.21 .1...12. .1...12.

0.130 0.139 0.120 0.121 0.122 Q.J.Q! Q..1lM.

Arsenic
Qldmium
Chromium
Copper
Iron
LESd
Minglnese
Mercury

t-------------I-----------------....,...-----------lf------------------------------------'-i! -. "'11
SEMIVOLATlLES (ug/kg) 1

Chemistry 10 NO':
I

.._ .
Replicate:

Wet welghtl ..~ .n ~n .n nn n ~n ,

Dry weight:
Dry:wetWeJghtRatlO:

1
¥.¥w ¥.w¥ ¥.¥,¥ ¥.¥¥, I

Anthracene
Benzol1uoranthene
BenzotTlazo Ie
Benzotrilzole, chlorimted •
Benzo (a)anthracene
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghi)perylene
Chrysene & Trlphenylene
Coronene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1.2.3-cd)p/rene
MW=178. C1-homologs
MW=178, C2-homologs
MW=178. C3-homologs
MW=178, C4-homologs
MW=228
MW=252
MW=276
MW=278



TABLE C-5
SHELLFISH DATA

(WET WBGHT BASIS)
NCSC DAVISVILLE - SITE 09

S3mple Type: Mussel ~ Mussel ~ Mussel ~ Mussel ~ Oyster Oyster Oyster Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam"
sampling Slallon: SN WC WC WC lANDM LANDN lANDS GS1 GB2 G83 GS4 GOO LAB LAB LAS LAB

Arm. : Harbor Harbor Harbor Harbor Near-de Near-sae Near-sae Bay Bay Bay Bay Bay Bay Bay. Bay Bay
sample No.: 798801 798413 798715 798800 798095 798094 798096 798079 798080 798081 798082 798083 798471 798472 798473 798669

tate: 09/16!.l0 04/20!.l0 07/04!.l0 09/16!.l0 01/04ftl9 01/04ftl9 01/04ftl9 11/09ftl8 11/09ftl8 11/09ftl8 11/09ftl8 11/09ftj8 04/27/90 04/27!.l0 04/27/90 06/20!.l0
Phase: II II II II I I I I I I I I II II II II

,MW=302
Perylene
Ph enanthrene
Pyrene
PAHs (totallDrent)

0.1 0.1

i?'?tM:.·:::i'::L.?&iS??:
;:: ::':':':':'15'9',::':::': ;,,::':,,:,::'::8;6:::::::· ~~i'::!~ltl'li ;llirlliJli~~lillr'iillll,~ll'~

PESTICIDES (ugAtg)
ChemistrylD No.:

Replicate:
Wet weight:
Dry IMllght:

Dry:Wet Weight Ratio:

BHC, alpm- .
BHC, !JI.mrrn
Chlordlne, a Ipm
Chlordlne, glmrna
DOD, p,p'-
DD~ p,p'-
DDT, p,p'
Hexachlorobenzene .

11807 11806 11808 11337 11338
A A A A A

11.92 10.79· 12.88 10.97 ·11.18 10.32 10.05 10.86 9.83 10.60 11.26 11.10 10.68
0.83 0.60 0.98 0.68 1.46 1.44 1.22 1.32 1.21 0.92 0.95 0.99 1.07

0.069 0.055 0.075 0.061 0.130 0.139 0.120 0.121 0.122 0.086 0.083 0.088 0.100

PCEls (ugAtg)
Chemistry 10 No.:

Replicate:
Wet weight:
Dry lMlight:

Dry:WetWelght Rallo:

11807 11806 11808 11337 11338
A A A A A

11.92 10.79 12.88 10.97 11.18 10.32 10.05 10.86 9.83 10.60
0.83 0.60 0.98 0.68 1.46 1.44 1.22 1.32 1.21 0.92

0.069 0.055 0.075 0.061 0.130 0.139 0.120 0.121 0.122 0.086

11.26
0.95

0.083

11.10
0.99

0.088

10.68
1.07

0.100

Nodor-1242
Aroclor-1254
Nodor-1242/54

Oet&:tii·Ii\}" :,}}.,::":,,.,,}}}::;:),;:;:::,;:,:{}:,
ICross-assignment; mme mmple I

H$~~mi~fKK%MMt%lMM .
"QLBhog
~Soft-shen

'Blue
~Ribbed



TABLE C-5
SH81.FISH DATA

(WET WBGHT BASIS)
NCBC DAVISVILLE - SITE 09

Simple Type: Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam"
sampling Slatlon: LAB LAB LAB LAB LAB Ml/1 Ml/1 Ml/1 Ml/1 Ml/1 Ml/1 Ml/1 Ml/1 Ml/1 Ml/1 M\f2

Arm: Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay
Sample No.: 798670 798671 798840 798841 798842 798084 798440 798441 798442 798657 798658 798659 798852 798853 798854 798085

lll.te: 06/2Qft'JO 06/20/90 09/20/90 09/20/90 09/20/90 11/09/88 04/26/90 04/26/90 04/26/90 06/19/90 06/19/90 06/19/90 09/18/90 09/18/90 09/18/90 11/09/88
Phase: II ·11 II II II I II II II II II II II II II I'

INORGANICS (mgA<Q)
Chemistry ID No.:

Replicate:
Wetweighl:
Dry lMlight:

Dry:Wet Weight Ratio:

18356
1

14.71
1.32

0.090

18357
1

15.43
1.44

0.093

18367
1

14.94
1.62

0.108

18368
1

15.52
1.52

0.098

18369
1

14.80
1.44

0.097

10675
1

40.26
5.37

0.134

18339
1

14.71
1.01

0.069

18340
1

14.86
1.01

0.068

18341 18352 18353 18354 18364 18365 18366 10679,80,8
1 1 1 1 1 1 Average

15.12 14.94 15.17 14.81 15.53 16.51 14.91 31.21
1.32 1.25 1.41 1.10 1.69 1.92 1.55 4.69

0.087 0.084 0.093 0.074 0.109 0.116 0.104 0.149

Arsenic
cadmium
ChromiLlTl
Copper
Iron
Lmd
M1nglnese
Mercl.l}'
Nickel
Silver
Zinc

SEMIVOLATlLES (uglkg)
ChemlslrylD No.:

Replicate:
Wet welght:t----.,1;;;0:<.9;;;0:---·13;;-."'56;;--....,....,,";;;o,...--••~~no.----...., ....;-;.,;>;"1~
Dry lMlight: 1.02 1.23

[)y:Wet Weight Ratlo: 0.093 0.090 _00__ _.___ _.__~

AnltTacene
Benzofluomnthene
BenzolrlaZo Ie
Benzotrezole, chlorlmted
Benzo (a)anltTacene .
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghijperylene
Chrysen e & Trlphenyl ene
Coronene
Dibenzo(a, h)anthmcene
Fluomnthene
Fluorene
Indeno(1,2,3-cd)~rene

MW=178, C1-homologs
MW=178, C2-homologs
MW=178, C3-homologs
MW=178, C4-homologs
MW=228
MW=252
MW=276
MW=278

. ~~. 10319
A

10.06
1.23

0.121



TABLE 0-5
SHElLFISH DATA

rNET WSGHT BASiS)
NCBC DAVISVIllE - SITE 09

Q1mple Type: Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam"
sampling Station: LAB LAB LAB LAB LAB Wi Wi Wi Wi Wi Wi Wi Wi Wi Wi M.J2

Area : Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay
sample No.: 798670 798671 798840 798841 798842 798084 798440 798441 798442 798657 798658 798659 798852 798853 798854 . 798085

O1te: 06/20J9Q 06/20,90 09/20J9Q 09/20,90 09/20,90 11/09/88 04/26,90 04/26J9Q 04/26,90 06/19,90 06/19J9Q 06/19,90 09/18,90 09/18,90 09/18,90 11/09/88
Phase: II 11 11 11 II I II 11 11 11 11 II II 11 11 I

MW=302
Perylene
Phenanthrene
Pyrene
PAHs (total parent)

PESllCIDES (uQJl<g)
Chemistry ID No.:

Replicate:
Wetweighl:
Dry weight:

Dry:Wet Weight Ratio:

BHC, alplB-
BHC, gemrm
Chlordlne, alplB
Chlordlne, iJJ.mma
ODD, p,p'-
DOE, p,p'-
DDT, p,p'
Hexachlorobenzene

~il :11
10318 10319

A A
10.90 13.56 11.58 12.08 11.32 10.65 10.85 10.42 10.25 11.31 10.43 11.01 11.46 12.48 10.04 10.06

1.02 1.23 1.27 1.09 1.08 1.09 0.69 0.66 0.83 0.93 0.87 0.80 1.18 1.31 1.09 1.23··
0.093 0.090 0.109 0.089 0.094 0.101 0.063 0.062 0.080 0.081 0.082 0.072 0.102 0.104 0.108 0.121

PCBs (uQJl<g)
Chemls1Ty ID No.:

Replicate:
Wet weight:
Dry weight:

[)y:WetWelght Ratl.o:

10318
A

10.90 13.56 11.58 12.08 11.32 10.65 10.85 10.42 10.25 11.31 10.43 11.01 11.46 12.48
1.02 1.23 1.27 1.09 1.08 1.09 0.69 0.66 0.83 0.93 0.87 0.80 1.18 1.31

0.093 0.090 0.109 0.089 0.094 0.101 0.063 0.062 0.080 0.081 0.082 0.072 0.102 0.104

10.04
1.09

0.108

10319
A

10.06
1.23

0.121

Arodcr-1242
Arodor-1254
Arodor-1242!.>4

{: :: ::ij/tB':«:::{lfsif o.n 0.74 0.79 0.84 0.82 0.85 0.87::: (}1;2(' :: «(i;l}"f :: (:M(f 0.78' 0.71 0.89 0.89
'::::::gi&::}:}}:\??;9.r::::?(m:::A£~::{AtA'::i::{!;~'('))~;~ ::)@~::)~r:\::@;W/..::':?@:~:n :\ /@i@'.~?@=:::::':g~;~.r:/:)%1/\ )::@t
:::':"")~Z:::"::":::':)'~;!J )).):~:1: ::::)):14;": :.))}.}1:~;4 :"}'):"::!;Z:::):':W;!J) .}}}:.:.;3;IJ.':":::1Z::1},':::=:::27;9::')))Zl:;IF':: }}Z:~;!:':}:':~'?\O:})': );3,(i;~)).):::42;4:::.:: ))1!P:

~ti3bti3d:::::{::":':"'::::: :.:.:,.:.,.:::.: .
ICross-assignment; same sample I

N®:M~if.i~:ilifmtwmm:rHnnil
"OlBhog
bSoft-sheD
'Blue

• d Ribbed



TABLE 0-6
SHELLFISH DATA

(WET W8GHT BASiS)
NOBe DAVISVILLE - SITe 09

Qimple Type: Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam • Clam • Clam •
Sampling Station: MV3 MV4 MV6, NJ1 NJ2 NJ3 NJ4 NJi PCi PC2 pca PC4 pca CCi eC2 MPi

,Area : Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay
Sample No.: 798086 798087 798088 798074 798075 798076 798077 798078 798089 798090 798091 798092 798093 798053 798054 798050

Oite: 11/09/88 11/091tl8 11/09/88 11/09/88 11/091tl8 11/09/88 11/09/88 11/09/88 11/091tl8 11/09/88 11/09/88 11/09/88 11/09/88 12/22ftl8 12/22ftl8 01/03/89
Phase: 1 I I 1 I I 1 I I I I I I 1 I

INORGANICS (mgA<g)
Chemistry 10 No.: 11601 11602 11603 11591 11592 11593 11594 11595 11604 11605 11606 11607 11608 11821 11250

Re~lcate: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Wet weight: 15.16 15.80 15.25 15.07 15.06 15.79 14.73 15.28 14.72 15.33 14.75 15.96 14.91 15.22 14.99
Dry v.eight: 2.07 2.09 2.06 1.47 1.56 1.86 1.31 2.00 2.34 2.26 2.23 2.37 2.19 2.01 2.41

Dry:Wet Weight Ratio: 0.137 0.132 0.135 0.098 0.104 0.118 0.089 0.131 0.159 0.147 0.151 0.148 0.147 0.132 0.162

Arsenic
OI.dmium
Chromium
Copper
Iron
Lead
MinlJlOese
Mercury ..:;

Nickel
.:;~~

Silver ~
<'

Zinc ~ - ,;tj
~,:'thl

'.~
.~\

SEMIVOLATILES (ug/kg) -
":<

Chemistry 10 No.: 11352 11352 11360 11325 11326 11334 11335 11336 11361 11362 11363 11364 11365 11802 11803 1124~1 ~
Replicate: A A A A A A A A A A A A A A A

Wet weight: .12..Za. .12..Za. 10.45 11.17 9.88 9.59 10.79 9.78 10.32 10.32 10.13 10.27 10.42 10.78 10.01 10.21 -,

Dry v.elght: .1...12. .1...12. 1.18 1.23, 1.21 0.95 0.94 1.11 1.55 1.28 1.43 1.38 1.44 1.36 1.16 1.60
Dry :Wet Weight Rallo: ll...1lM. ll...1lM. 0.112 0.109 0.121 0.098 • 0.086 0.113 0.150 0.123 0.140 0.133 0.137 0.125 0.115 0.156

Anthracene
BenzofluolBnthene
Benzolrlazole
Benzotriazole, chbrimted
Benzo (a)anthracene
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghijperylene·
Ohrysene & Trlphenylene
Coronene
Dibenzo(a,h)anthlBcene
FluolBnthene
Fluorene
Indeoo(1 ,2.3-cd)pyrene
MW=178. C1-homologs
MW=178, C2-homologs
MW=178. C3-homologs
MW=178. C4-homologs
MW=228
MW=252
MW=276
MW=278



TABLE C-5
SHELLFISH DATA

(WET W8GHT BASIS)
NCSC DAVISVILLE - SITE 09

Sample Type: Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam" Clam ~ Clam ~ CBm~

sampling Station: MV3 MV4 MV5 NJ1 N~ NJ3 NJ4 N..ts PC1 PC2 pca PC4 PC5 CC1 CC2 MP1
Arm: Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay

Sample No.: 798086 798087 798088 798074 798075 798076 798077 798078 798089 798090 798091 798092 798093 798053 798054 798050
[Bte: 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 11/09/88 12/22/88 12/22/88 01/03/89

Phase: I I I I I I I I I I I I I I 1 Ii

MW=302
Perylene
Ph enanthrene
Pyrene
PAHs (total perent)

.'.

PESTICIDES (uQ!1<g)
ChemistrY 10 No.:, .

.Replicate:
Wet weight:
DrY \Wight:

Dry:Wet Wel.ght"Ratio:

SHC, alptu-
SHC, lJlmma
Chlorchne, alptu
Chlorchne, lJlmrna
DOD, p,p'-
DOE, p,p'-
DDT, p,p'
HexaChlorobenzene

.({~.. ' .

.....;, "

",1

11360
A

10.45
1.18

0.112

_~I

11325 11326 11334 11335
A A A A

11.17 9.88 9.59 10.79
1.23 1.21 .0.95 0.94

0.109 . 0.121 0.098 0.086

0.039 0.045 0.045 0.040
0.039 0.045 0.045 0.040
0.039 0.045 0.045 0.040
0.039 0.045 0.045 0.040
0.039 0.045 0.045 0.040'
0.039 0.045 0.045 0.040
0.039 0.045 0.045 0.040
0.039 0.045 0.045 0.040

11336 11361 11362 11363 11364 11365 11802 11803
A A A A A A A A

9.78 10.32 10.32 10.13 10.27 10.42 10.78 10.01
1.11 1.55 1.28 1.43 1.38 1.44 1.36 1.16

0.113 0.150 0.123 0.140 0.133 0.137 0.125 0.115

!!;11:%%!t!'itit!~i~i!!! !III . I

PCEls (uQ!1<g)
ChemiStry 10 No.:

Replicate:
Wet weight:
Dry \Wight:

Dry :Wet Weight Ratio:

11360
A

10.45
1.18

0.112

11325
A

11.17
1.23

0.109

11326
A

9.88
1.21

0.121

11334
A

9.59
0.95

0.098

11335
A

10.79
0.94

0.086

11336
A

9.78
1.11

0.113

11361
A

10.32
1.55

0.150

11362 11363 11364 11365 11802 11803 11245
A A A A A A A

10.32 10.13 10.27 10.42 10.78 10.01 10.21
1.28. 1.43 1.38 1.44 1.36 1.16 1.60

0.123 0.140 0.133 0.137 0.125 0.115 0.156

Nodor-1242
Arodor-1254
Nodor-1242}54

b~ilaed:::,...,:..::,:·::·::::
ICross-assign~ent: sa me samplel

~:M~Wf.iilifnmWgnnmrg]
" QlJlhog
~ Soft-sheD
'Slue
dRibbed



TABLE C-5
SHELLFISH DATA

(WET W8GHT BASiS)
NOBO DAVISVILLE - SITE 99

Simple Type:
sampling Smllon:

Arm:
sample No.:

[hte:
Phase:

INORGANICS (mg,1<Q)
Chemistry ID No.:

Aeplc:ate:
Wetweigtt:
Dry weight:

Dry:Wet Weight Ratio:

Clam ~

MP1
. Bay

798050
01/03ft\9

I

11250
2

15.10
2.44

0.162

Clam ~

MP2
Bay

798051
01/03ft\9

I

11820
1

15.11
2.38

0.158

Clam ~

MP3
Bay

798052
01/031tl9

I

11251
1

15.61
3.27

0.210

Clam ~

MP3
Bay

798052
01/03ft\9

I

11251
2

15.33
3.22

0.210

Clam ~ Clam ~ Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel'
PASALTPOND LAB LAB LAB LAB LAB LAB LAB LAB LAB LAB

Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay
798922 798901 798158 79816o,e1 798317 798318 798319 798546 798547 798548 798573 798574

06/06ft\9 06/06ft\9 04/30,gO 04/30,g0 04/30,g0 07/16,g0 07/16,g0 07/16,g0 10/11,g0 10/11,g0
III III I I II II II II II II II I

19159 19161 11829 11830 17830 17831 17832 17842 17843 17844 18129 18130
1 1 1 1 1 1 1 1 1 1 1 1

14.97 14.97 15.00 15.01 15.24 15.87 14.82 15.14 15.98 15.60 17.27 16.70
1.02 1.15 2.32 2.33 2.45 3.10 2.27 2.31 2.36 '2.34 1.46 1.33

0.068 o.on 0.155 0.155 0.161 0.195 0.153 . 0.153 0.148 0.150 0.085 0.080

Arsenic
O1dmium
Chromium
Copper
Iron
Lmd
Mln!Jlnese
Merc~

Nickel
Silver
Zinc -..:'i

~~
oJ

SEMWOLATILES (ug/kg)
Chemistry 10 No.:

Replicate:
Wetwelghl:
Dry weight:

D'y:Wet Weight Rallo:

AnltTacene
Benzofluomnthene
BenzolTlazole
Benzolriazole, chbrimted
Benzo (a)anltTacene
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghijperylene
Chrysene & Trlphenylene
Coronene
Dibenzo(a,h)anthmcene
Fluomnthene
Auorene
Indeno(1.2.3-cd)l7irene
MW=178. C1-homologs
MW=178. C2-homologs
MW=178. C3-homologs
MW=178. C4-homologs
MW=228
MW=252
MW=276
MW=278

11801
A

13.06
2.06

0.157

11246
A

11.49
2.45

0.212

.ll.2Q
ll.1
~

. .1.1.22.
1M
~

11n3
A

10.19
1.48

0.144

10.83
0.87

0.080



TABLE C-5
SHELLFISH DATA

(WET WBGHT BASIS)
NCSO DAVISVILLE - SITE 09

SImple Type: Clam ~ Clam~ Clam ~ Clam ~ Clam ~ Clam ~ Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel'
sampling Slatlon: . MP1 MP2 MP3 MP3 PRSALTPOND LAB LAS LAB LAB LAB LAB LAB LAB LAB LAB

Arm. : Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay B:w Bay Bay Bay Bay
sample No.: 798050 798051 798052 798052 798922 798901 798158 79816o!S1 798317 798318 798319 798546 798547 798548 798573 798574

D:ite: 01/03ftl9 01/03ftl9 01/03ftl9 01/03ftl9 06/06ftl9 06/06ftl9 04/30190 04/30190 04/30190 07/16190 07/16190 07/16,go 10/11190 10/11190
Phase: I I I I III III I I II II II II II II II II

I!~·.!:MW=302
Perylene
Phenanthrene
Pyrene
PAHs (tolal parent)

11773 11774
A A

.ll.2ll .ll.2ll 10.19 10.06 10.73 11.42 10.35 11.62 11.72 10.23 11.05 10.83

.1ll .1ll 1.48 1.51 1.64 1.75 1.43 1.67 1.64 1.42 0.93 0.87
Q...W. Q...W. 0.144 0.150 0.152 0.152 0.137 0.143 0.139 0.138 0.084 0.080

11801
A

13.06
2.06

0.157

I;~

PESTICIDES (uQJ1<g)
Chemistry 10 No.:

Replicate:
Wet weight:
Dry weight:

ory:Wet WeIght Ratio:

BHC, alpln-
BHC, 9'lmma
Chlordlne, alpln
Chlordlne, lJlmma
DOD, p,p'-
DOE, p,p'-
DDT, p,p'
HexaChlorobenzene

PCBs (uQJ1<g)
ChemiStry 10 No,:

Replicate:
Wet weight:
Dry weight:

Dry:Wet Weight Ratio:

11801
A

13.06
2.06

0.157

11246
A

11.49
2.45

0.212

11773 11774
A A

.ll.2ll .ll.2ll 10.19 10.06 10.73 11.42 10.35

.1ll .1ll 1.48 1.51 1.64 1.75 1.43
~ ~ 0.144 0.150 0.152 0.152 0.137

11.62
1.67

0.143

11.72
1.64

0.139

10.23
1.42

0.138

11.05
0.93

0.084

10.83
0.87

0.080

Arodor-1242
Aroclor-1254
Arodor-1242/54 Illllllilllliil:

0.83
::)0;8

ji@



tABLE 0-5
SHaLFISH DATA

(\NET W8GHT BASIS)
Ncse DAVISVILLE - SITE 09

Sample Type: Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel' Mussel'
Sampllrig station: LAB Wi Wi Wi Wi Wi Wi Wi Wi Wi Wi Wi 10' 10 10 TIN2

Arm: Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay Bay limezero Tlmezero Tlmezero Bay
sample No,: 798575 798150 798152 798305 798306 798307 798534 798535 798536 798561 798562 798563 798323 798551 798578 798154

O1te: 10/11f,lO 06/06~ 06/06ttl9 04/30,90 04130,90 04/30,90 07/16,90 07/16,90 07/16,90 10/11,90 10/11,90 10/11,90 04/02,90 07/16,90 10/11,90 06/06ttl9
Phase: II I I II II II II II II II II II II II II I

INORGANICS (mgA<~

Chemistry ID No.: 18131 11825 11826 17833 17834 17835 17845 17846 17847 18132 18133 18134 . 17823 17848 18135 11827
Replcate: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Wetweighl: 17.08 15.05 15.06 19.51 14.82 14.91 14.93 14.99 16.07 . 15.70 17.47 17.04 15.62 16.74 16.14 15.06
Dry weight: 1.39 2.42 2.37 3.61 2.84 2.n 2.35 2.39 2.42 1.47 1.68 1.78 2.14 1.88 1.62 2.45

Dry:Wet Weight Ratio: 0.081 0.161 0.157 0.185 0.192 0.186 0.157 0.159 0.151 0.094 0.096 0.104 0.137 0.112 0.100 0.163

Arsenic
Qldmium
Chromium
Copper
Iron
Lmd
Mlnglnese
Merc~

Nickel
Silver
Zinc

.;

....
SEMIVOLATILES (uglkg)

Chemistry ID No.:
Replicate:

Wet welght:1-1-""'.'="-""~~""i
Dry weight:

Dry:wetWelghtRatlO:, _. ,

AnltTacene
Benzofluoranthene
Benzolrlazole
Benzotriazole, chlorinated
Benzo (a)anltTacene
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghijperylene
Chrysene & Trlphenylene
Coronene
Dibenzo(a, h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)Pfrene
MW=178, C1-homologs
MW=178, C2-homologs
MW=178, C3-homologs
MW=178, C4-homologs
MW=228
MW=252
MW=276
MW=278

11769
A

.12...§i
~

ll...m

11.24
1.01

0.090

11n1
A

10.10
1.53

0.150



TABLEC-5
SHELlFISH DATA

(WET W8GHT BASIS)
NCSC DAVISVILLE - SITE 09

S3.mple Type:
sampling Slatlon:

Arm:
sample No.:

Ode:
Phase:

MW=302
Perylene
ph enantllrene
Pyrene
PAHs (tolal JErenQ

Mussel'
lAB
Bay

798575
10/11~0

II

Mussel'
MIll
Bay

798150
06/06ttl9

I

Mussel'
M111
Bay

798152
06/06ttl9

I

Mussel'
MIll
Bay

798305
04/30~0

II

Mussel'
MIll
Bay

798306
04/30~0

II

Mussel' ,
MIll
Bay

798307
04/30~0

II

Mussel'
M111
Bay

798534
07/16~0

II

Mussel'
M111
Bay

798535
07/16~0

II

Mussel'
MV1
Bay

798536
07/16~0

II

Mussel'
MIll
Bay

798561
10/11~0

:11

Mussel'
M111
Bay

798562
10/11~0

II

Mussel'
M111
Bay

798563
10/11~

II

Mussel'
TO

Timezero
798323
04/~0

II

Mussel'
TO

Time zero
798551

07/16~0

II

Mussel'
TO

Time zero
798578
10/11~0

II

Mussel'
TTN2

Bay
798154

06/06ttl9
I

PESTICIDES (uQlkg)
Chemistry ID No.:

Replicate:
Wet weight:
Dry Might:

Dry:Wet Weight Ratio:

BHC,alpta-
BHC, glmrm
Chlordlne, alpta
Chlordlne, glmma
DOD, p,p'-
DOE, P.P'-
DDT, p,p'
HemChlorobenzene

"

10.37
0.83

0.080

.1Q.2a 9.88 10.59
~ 1.53 1.81
~ 0.154 0.170

10.56 11.08 12.20 11.04 12.15 11.39
1.84 1.88 1.78 1.63 1.76 1.00

0.174 0.169 0.145 0.147 0.144 0.087 _. _

10.81 10.66 11.16
1.05 1.32 1.14

0.097 0.123 0.101

PCBs (uQlkg)
Chemistry 10 No.:

Replicate:
Wet weight:
Dry Might:

Dry :Wel Weight Ratlo:

10.37
0.83

0.080

11769
A

.1Q&!.
~

~

llno
A

9.88
1.53

0.154

10.59
1.81

0.170

10.56
1.84

0.174

11.08
1.88

0.169

12.20
1.78

0.145

11.04
1.63

0.147

12.15
1.76

0.144

11.39
1.00

0.087

10.59
0.96

0.090

10.81
1.05

0.097

10.66
1.32

0.123

11.16
1.14

0.101

11.24
1.01

0.090

llnl
A

10.10
1.53

0.150

Arod(J'-1242
Aroclor-1254
Arod(J'-1242/54

::i~~I.:::i.lii:::·i~iiiilii:
)~;~\))),\~;Z:)(,



TABLE C-5
SHELLFISH DATA

('NET WBGHT BASIS)
NCBC DAVISVILLE - SITE 09

Simple Type: Mussel' Oyster Oyster Oyster
sampling statlon: TIN2 PI PI PI

Arm: Bay Bay Bay Bay
sample No.: ,798156 798097 798098 798099

[hte: 06/06/89 01/04/89 01/04/89 01/04/89
Phase: I I I I

ii~I 'I:llili:lfllli['l!
::\}Z&\ ::::::Jil:,\ ::::~W :::;iiij
ii:::ij~)::b:2f:::i:,();2f:(iLii:jiF

!liii!iillili~~~ii!:::I!!i: :!;::::~~~::ii:!:ii:li:!~;li:i!il iliiilil~~~ii
i::9iM:::i::::0:~5::: :Q:gfi:ii@~:

!!i!i:J:::::::I~I:::ii:iiii,:iiii:11~'::i!::::,ri~~~r!iiilj!I!II~f~11
::\:t@'::i::Wl~:::::rQ.i~t i:i:W9~:

..
"':':':::::::::::::::1:94::::::::::::::::::::::::::1~33::::::;:;:;:;:::::::;:;::0147::::;:;::::::::::::::::::0:09::

INORGANICS (mgA<g)
Chemistry ID No. :

Replicate:
Wet weight:
Dry weight:

Dry:Wet Weight Ratio:

Arsenic
Qldmlum
Chromium
Copper
Iron
Lmd
Mlnglnese
Mercury
Nickel
Silver
Zinc

SEMJIIOLATILES (ug/kg)
Chemistry ID No.:

Replicate:
Welwelght:
Dry_lght:

Dry:Wet Weight Rallo:

AnltTacene
Benzonuoranthene
Benzotrlazole
BenzotrMole, chlorimted
Benzo(a)anllTacene
Benzo(a)pyrene
Benzo (e)pyrene
Benzo(ghijperylene
Chrysene & Trlphenytene
Coronene
Dibenzo~.h)a nthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
MW=178, C1-homologs
MW=178, C2-homologs
MW=178, C3-hom'ologs
MW=178, C4-homologs
MW=228
MW=252
MW=276
MW=278

11828 11815 11816 11817
1 1 1 1

15.00 15.04 • 15.00 14.99
2.56 2.19 2.06 2.18

0.171 0.146 0.137 0.145'

i'i1'Jljl
~i~li;~~i;lj~;i~~;i"i~~~i:~i,~li~ii.!i~~;[i~~~l~~
!1!::I:I:I;I:I:Ig.II!::::::il!I:!IIIII~I~:!!!:!:!I:::!!:!:I~~~~i::!::::l::II~i!~!::

11n2 11809 11810 11811
A A A A

7.28 5,02 9.81 9.60
1.19 0.70 1.21 1.39

0.163 0.139 0.122 0.144

.~

.~~

.~



TABLE C-5
SHaLFISH DATA

(WETW8GHTBASIS),
Ncse DAVISVIllE - SITE 09

~mpleType: Mussel' Oyster Oyster Oyster
sampling Station: TIN2 PI PI PI

Arlll: Bay Bay Bay Bay
Sample No.: 798156 798097 798098 798099

Dlle: 06/06/89 01/04/89 01/04/89 01/04/89
Phase: I I I I

MW=302 ,
Perylene
Phenanthrene
Pyrene
PAHs (total parent)

PESllCIDES (uQJ1<g)
ChemistrylD No.:

Replicate:
Wetwelght:I---::7'"".2::::8;-----;:'5.~0:;:'2---:9:-:.8:-:1;---"""':;:'n~n""'n

Dry Might: 1.19 0.70 1.21
Dry:Wet Weight Ratio: 0.163 0.139 O. 122 ~. ,~~

BHC, alptn- -
SHC, gamma
Chlorchne, alptn
Chlorchne, !JI.mma
DOD, p,p'-
DOE, p,p'-
DDT, p,p'
Hexaet1lorobenzene

PCBs (uQJ1<g)
ChemlslrylD No.:

Replicate:
Wet weight:
Dry Might:

Dry:Wet Weight Ratio:

Arodor-1242
Arodor-1254
Arodor-1242!54

...•.li!::~!!!!!j~t~~!llili!lllliililli~j~::!)!II!!!!1li~~!j l!!)!)!)!:!:)i.••z.llili
{{rM~::::,::l>/ln :::: ::l);84'" ::::();66(g'

::::::':'2,,135::: 0.088 0.044 0.046

:i"n'ii'·~)g~~:i':':,:':":".~:~":.:', .i:i··~;~~~;:· :::: .... ::g:~.:
::::{p;!j~~f"o:o88 ""'0:044' .. ···0.046

11n2 11809 11810 11811
A A A A

7.28 5.02 9.81 9.60
1.19 0.70 1.21 1.39

0.163 0.139 0.122 0.144

••4;61: 1.78:: .:)Z:~.):Ai14.

::::::1~t;~ :i:::::::!9..~:::::iW:(j::::.i~;?:
':"':':::::::174)~ .::::::.:.:}f?:~~~::::::::::l3l};~:::::.:}:.::::rNN

~tiiciEid:::::}:::::.:.:::::::::::::::::::::::::::::.; :;
. ICross assignment; same sample I

ilMm.ii~t~tlWm%WtmtM
• Quahog
b Soft-shen
, Blue
d Ribbed



TABLEC-G
CALCULATiON OF AMBIENT DUST CONCENTRATiON

NCBC DAVISVILLE - SrrE 09

WIND EROSION DUST EMISSION RATE (E..) - a * I * K * C * L * V * A * CFt * CF~

UNSHELlERED SURFACE SOIL PORTION;.s CONVERSION CONVERSION AREA WIND ERCSION
VEGETATIVE FIELD WIDTH CLIMATIC ROUGHNESS ERODffiILITY SUSPENDED FACTOR FACTOR EMISSION RATE

COVER FACTOR FACTOR FACTOR FACTOR (I) PARTICULAlES (CPt) (CP~ (E..)
(V) (L) (C) (K) (wn/acre/year) (a) (year/day) (IWton) (acres) (lWday)

1 0.7 0.04 1 134 0.010 2.7E-03 907 15 1.4 .
LOADING AND DUMPING DUST EMISSION RATE (Eo!; - f'J * 0 * EF) IT

where EF = k * 0.0016 * (U'!2.2)t's/ (M/2)1A ..

M05TURE MAlERIAL WINDSffiED MEAN WIND PARTICLE PARTICLE EMISSION DENSITY VOLUME LOADING AND
CONlENT MOISTURE CONlENT CONSTANT SPEED SIZE SIZE FACTOR TIME OF SOIL OF SOIL DUMPING

CONSTANT (M) (U) CONSTANT MULTIPLIER (EP) (D) EXCAVATED EMISSION RATE
(%) (m/s) (k) (~) (days) (~/m3) (v) (m3) (E '.) (klUday)

2 5 2.2 4.74 1.6E-03 0.74· 8.9E-04 30 1.5 5100 0.23
TOTAL FUGrrlVE DUST CONCENTRATION (TSP) - (~cE * CF) / (w * W * H)

v.t1 ere E. = E + E . .
WIND ERCSION LOADING AND TOTAL CONVERSION BREA1HING SIlE WIND TOTAL

EMISSION DUMPING EMISSION RATE FACTOR HEIGHT WID1H SPEED SUSPENDED DUST
RATE EMISsION RATE (~"') (CF) (H) (W) (w) CONC. ON-SIlE

(E.) (lWday) (E '.) (klUday) (lWday) (day/see) (m) (m) (m/s) (\Wm3)

1.4 0.23 1.6 1.2E-05 2 246 4.74 8.0E-09



TABLEC-7
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN SHELLFISH COLLECTED IN NARRAGANSETT BAY (CLAMS) (a)

NCBC DAVISVILLE - SITE 09
.,' I

Number Frequency Minimum Maximum Location
of Times of Detected Detected of Maximum

Samples Detected Detection Concentration Concentration Detected
m m Concentration

INORGANICS
Arsenic 44 44 1.00 . 3.05E-Ol 1.49E+00 NJ2 8.3E-Ol
Cadmium 44 44 1.00 1:00E-02 1.26E-Ol MVl 5.9E-02
Chromium 44 44 1.00 1.33E-02 4.98E-Ol LAB 1.lE-Ol
Copper 44 44 1.00 6.51E-Ol 5.26E+00 MP2 1.6E+00
Iron 44 44 1.00 7.25E+00 2.11E+02 MP2 2.1 E+Ol
Lead 44 44 1.00 4.99E-02 7.26E-Ol LAB 2.0E-Ol
Manganese 44 44 1.00 1.35E+OO 1.50E+Ol GBl 4.7E+00
Mercury 4 4 1.00 6.36E-03 1.26E-02 MPl 9.6E-03
Nickel 44 43 0.98 6.32E-02 2.22E+00 GB3 1.lE+00
Silver 24. 24 1.00 7.13E-02 5.75E-Ol MP3 1.4E-Ol
Zinc 44 44 1.00 2.93E+00 2.04E+Ol MV5 1.2E+Ol

SEMIVOLATILES
Anthracene 45 43 0.96 6.07E-05 5.14E-03 NJ3 1.9E-04
Benzofluoranthene 43 43 1.00 4.31E-04 2.29E-02 NJ3 1.3E-03
Benzotriazole 45 45 ·1.00 1.nE-03 9.19E-02 MVl 2.0E-02
Benzotriazole, chlorinated 45 45 1.00 . 8.88E-04 1.15E-02 MP2 3.0E-03
Benzo(a}anthracene. 45 45 1.00 1.67E-04 1.66E-02 NJ3 6.8E-04
Benzo(a}pyrene 45 44 0.98 9.15E-05 9.62E-03 NJ3 3.0E-04
Benzo(e)pyrene 45 45 1.00 2.91E-04 8.11E-03 NJ3 9.5E-04
Benzo(ghQ perylene 45 45 1.00 1.17E-04 5.64E-03 NJ3 4.0E-04
Chrysene & Triphenylene 45 45 1.00 3.98E-04 1.03E-02 NJ3 1.3E-03
Coronene 45 25 0.56 4.68E-05 1.71E-03 NJ3 1.2E-04
Dibenzo(a,h}anthracene 45 26 0.58 2.39E-05 2.17E-03 NJ3 1.1E-04
Fluoranthene 45 45 1.00 9.35E-04 4.31E-02 NJ3 4.8E-03
Fluorene 45 43 0.96 l.08E-04 . 2.16E-03 NJ3 2.4E-04
Indeno(l,2,3-cd}pyrene 43 38 0.88 1.13E-04 6.73E-03 MP3 ·2.5E-04
MW=178, Cl-homologs 45 45 1.00 5.23E-04 1.32E-02 MP3 1.4E-03
MW=178, C2-homologs 45 45 1.00 ·5.30E-04 2.31E-02 MP3 2.3E-03
MW=178, C3-homologs 45 44 0.98 3.56E-04 1.37E-02 MP3 1.5E-03
MW=178, C4-homologs 45 39 0.87 1.19E-04 4.45E-03 MP3 4.9E-04
MW=228 20 20 1.00 4.98E-04 4.76E-03 SALTPOND 1.2E-03
MW=252 4 4 1.00 1.17E-03 1.61E-03 PR 1,4E-03
MW=276 45 45 1.00 2.19E-04 2.24E-02 NJ3 8.9E-04
MW=278 45 36. 0.80. 6.81E-05 9.25E-03 NJ3 3.0E-04
MW=302 45 27 0.60 1.89E-04 1.51E-02 NJ3 2.9E-04
Perylene 45 42 0.93 6.21E-05 2.81E-03 NJ3 2.1 E-04
Phenanthrene 45 45 1.00 3.52E-04 2.19E-02 NJ3 8.3E-04
Pyrene 45 45 1.00 8.20E-04 3.00E-02 NJ3 3.9E-03
PAHs (total parent) 25 25 1.00 1.21E-02 2.24E-Ol NJ3 3.1E-02

PESTICIDES/PCBs
BHC,alpha- 38 25 0.66 3,47E-05 1.03E-04 MP2 5.5E-05
BHC, gamma- 38 17 0.45 3.93E-05 1.25E-04 MVl 5.1E-05
Chlordane, alpha- 38 30 0.79 6.29E-05 6.28E-04 MP2 1.3E-04
Chlordane, gamma- 38 33 0.87 7.93E-05 4.41E-04 MP2 1.5E-04
DOD, p,p'- 38 26 0.68 6.57E-05 7.35E-03 MP2 .1.2E-04
DOE, p,p'- 38 29 0.76 1.59E-05 6.70E-04 PCl 1.2E-04
DDT,p,p'- 38 16 0.42 1.81E-05 3.97E-04 MVl 6.4E-05
Hexachlorobenzene 38 29 0.76 1.43E-05 1.16E-04 LAB 5.2E-05
Aroclor-1242 40 11 0.28 1.11E-04 1.42E-02 PR 8.9E-04

. Aroclor-1254 40 40 1.00 3.91E-03 ·5.42E-02 MP2 1.7E-02
Aroclor-1242154 40 40 1.00 3.91E-03 5.76E-02 MP2 1.8E-02

NO = Not detected
* = Mean exceeds the maximum detected concentration as a result of sample quantitation limits (SOls) reported for this constituent

(a) Includes the following samples locations; GB1, GB2, GB3, GB4, GB5, LAB, MV1, MV2, MV3, MV4, MV5, NJ1, NJ2, NJ3, NJ4, NJ5, PC1, PC2,
PC3, PC4, PC5, CC1, CC2, MP1, MP2, MP3, PR, AND SALTPOND



TABLE C-7 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENCE IN SHELLFISH COLLECTED IN NARRAGANSETI BAY (MUSSELS) (a)

NCBC DAVISVILLE - SITE 09

Number Frequency Minimum Maximum Location Geometric
of Times of Detected Detected of Maidmum Mean

Samples Detected Detection Concentration Concentration Detected. Concentration
(maiko) (maiko) Concentration (mgJ1<g)

INORGANICS
Arsenic 22 22 1.00 2.48E-Ol 6.17E-Ol MVl 4.3E-Ol
Cadmium 22 22 1.00 S.71E-02 3.S1E-Ol MVl 1.3E-Ol
Chromium 22 22 1.00 8.08E-02 3.82E-Ol MVl 1.6E-Ol
Copper 22' 22 1.00 1.74E-Ol 2.0SE+00 MVl 8.0E-Ol
Iron 22 22 1.00 2.98E+Ol 1.08E+02 LAB S.7E+Ol
Lead 22 22 1.00 2.43E-Ol 1.19E+00 MVl S.OE-Ol
Manganese 22 22 1.00 1.26E+00 S.46E+00 LAB 2.7E+00
Mercury 0 0 NO -- -- --
Nickel 22 22 1.00 4.0SE-02 8.54E-Ol MVl 2.2E-Ol
Silver 4 4 1.00 1.40E-02 2.2SE-02 MVl 1.9E-02
Zinc 22 22 1.00 3.90E+00 3.02E+Ol MVl 1.0E+Ol

SEMNOLATILES
Anthracene 22 21 0.95 9.27E-06 9.70E-04 MVl 3.3E-04
Benzofluoranthene 22 22 1.00 1.2SE-04 7.70E-03 MVl 1.9E-03
Benzotriazole 22 22 1.00 1.26E-03 1.2SE-Ol MVl 3.7E-02
Benzotriazole, chlorinated 22 22 1.00 2.SSE-04 1.44E-02 MVl 3.7E-03
Benzo(a)anthracene 22 22 1.00 6.18E-OS 2.60E-03 MVl 6.1E-04
Benzo(a)pyrene 22 22 1.00 2.S2E-OS 1.47E-03 MVl 4.8E-04
Benzo(e)pyrene 22 22 1.00 1.14E-04 6.2SE-03 MVl 2.1E-03
Benzo(ghQperylene 22 22 1.00 S.16E-OS 3.23E-03 MVl 7.0E-04
Chrysene & Triphenylene 22 22 1.00 7.61E-OS 3.33E-03 MVl 1.SE-03
Coronene 22 7 0.32 1.1SE-OS 7.73E-04 MVl 1.3E-04
Dibenzo(a,h)anthracene 22 20 0.91 1.2SE-OS 7.32E-04 MVl 1.9E-04·
Fluoranthene 22 22 1.00 3.20E-04 1.S8E-02 MVl S.2E-03
Fluorene 22 20 0.91 1.66E-OS 2.2SE-03 MVl 3.7E-04
Indeno(l,2,3-cd)pyrene 22 22 1.00· 3.43E-OS 2.20E-03 MVl 4.8E-04
MW=178, Cl-homologs 22 22 1.00 S.4SE-OS 6.S2E-03 MVl 1.9E-03
MW=178, C2-homologs 22 22 1.00 8.37E-OS 6.06E-03 MVl 2.6E-03
MW=178, C3-homologs 22 22 1.00 7.92E-OS 6.2SE-03 MVl 2.SE-03 .
MW=178. C4-homologs 22 22 1.00 4.78E-OS 3.0SE-03 MVl 7.3E-04
MW=228 18 18 1.00 1.24E-03 4.28E-03 MVl 2.SE-03
MW=2S2 0 0 NO -- -- --
MW=276 22 22 1.00 1.16E-04 6.9SE~03 MVl 1.SE-03
MW=276 22 21 0.95 4.35E-OS 2.63E-03 MVl 7.3E-04
MW=302 22 12 0.55 4.63E-OS 3.13E-03 MVl 2.1E-04
Perylene 22 22 1.00 1.46E-OS 1.02E-03 LAB 4.1E-04
Phenanthrene 22 22 1.00 7.06E-OS 3.31E-03 MVl 1.lE-03
Pyrene 22 22 1.00 2.8SE-04 1.27E-02 MVl 3.6E-03
PAHs (total parent) 4 4 1.00 1.36E-03 6.S3E-02 MVl 1.8E-02

PESTICIDES/PCBs
BHC,alpha- 22 21 0.95 4.46E-OS 2.61E-04 MVl 1.0E-04
BHC, gamma- 22 22 1.00 2.39E-OS 3.76E-04 MVl 9.5E-05
Chlordane, alpha- 22 22 1.00 1.34E-04 1.39E-03 MVl 6.0E-04
Chlordane, gamma- 22 22 1.00 1.21E-04 1.46E-03 MVl S.7E-04
DOD, p,p'- 22 22 • 1.00 l.53E-04 2.19E-03 MVl 7.2E-04
DDE,p,p'- 22 22 1.00 2.nE-OS 2.26E-03 MVl 7.1E-04
DDT,p,p'- 22 21 0.95 S.49E-OS 4.58E-04 LAB 1.4E-04
Hexachlorobenzene 22 22 1.00 1.69E-05 8.70E-OS MVl 4.0E-05
Aroclor-1242 22 19 0.86 6.48E-04 9.08E-03 MVl 2.7E":03
Aroclor-1254 22 22 1.00 1.08E-02 1.56E-Ol LAB 8.3E-02
Aroclor-1242/54 22 22 1.00 1.08E-02 1.61E-Ol LAB 8.6E-02

NO == Not detected ,
* = Mean exceeds the maximum detected concentration as a result of sample quantitation limits (SOls) reported for this constituent

(a) Includes the following samples locations; LAB, MVl



TABLE C-7 (cont.)
SUMMARY STATISTICS FOR CONSTITUENTS ANALYZED FOR PRESENC~IN SHELLFISH COLLECTED IN NARRAGANSETT BAY (OYSTERS) (a)

NCBC DAVISVILLE - SITE 09 .

Number Frequency Minimum Maximum Location
of Times of Detected Detected of Maximum

Samples Detected Detection Concentration Concentration Detected
m m Concer:tratiory

INORGANICS
Arsenic 3 3 1.00 5.02E-Ol 5.70E-Ol Pl 5.4E-Ol
Cadmium 3 3 1.00 2.43E-Ol 2.70E-Ol Pl 2.6E-Ol
Chromium 3 3 1.00 4.67E-02 6.53E-02 Pl 5.6E-02
Copper. 3 3 1.00 1.91 E+Ol 2.05E+Ol Pl 2.0E+Ol
Iron 3 3 1.00 1.41E+Ol 1.63E+Ol Pl 1.5E+Ol
Lead 3 3 1.00 8.61E-02 1.49E-01 P1 1.1E-01
Manganese 3 3 1.00 9.53E-01 1.23E+00 P.1 1.1E+00
Mercury 0 0 NO P1
Nickel 3 3 1.00 3.53E-01 5.92E-01 P1 4.4E-01
Silver 3 3 1.00 9.45E-02 1.07E-01 Pl 1.0E-01
Zinc 3 3 1.00 4.39E+02 4.66E+02 P1 4.5E+02

SEMIVOLATILES
Anthracene 3 3 1.00 2.26E-04 3.05E-04 P1 2.8E-04
Benzofluoranthene 3 3 1.00 1.90E-03 3.54E-03 P1 2.9E-03
Benzotriazole 3 3 1.00 2.54E-04 6.08E-03

,
P1 . 1.7E-03.p .~

Benzotriazole, chlorinated 3 3 1.00 2.20E-04 1.10E-03 P1 5.7E-04
Benzo(a)anthracene 3 3 1.00 1.82E-03 3.12E-03 P1 2.2E-03
Benzo(a)pyrene 3 3 1.00 9.60E-OS 2.11E-04 P1 1.6E-04
Benzo(e)pyrene 3 3 1.00 1.16E-03 1.99E-03 P1 1.SE-03
Benzo(ghQperylene 3 3 1.00 1.71E-04 4.03E-04 P1 3.0E-04
Chrysene & Triphenytene 3 3 1.00 3.S0E-03 7.01E-03 P1 4.7E-03
Coronene 3 3 1.00 2.69E-OS 2.43E-04 P1 6.7E-OS
Dibenzo(a,h)anthracene 3 3 1.00 2.58E-05 1.60E-04 P1 7.8E-OS
Auoranthene 3 3 1.00 1.22E-02 1.79E-02 P1 1.SE-02
Fluorene 3 3 1.00 7.22E-04 8.24E-04 P1 7.6E-04
Indeno(1,2,3-cd)pyrene 3 3 1.00 3.48E-OS 2.09E-04 P1 9.9E-OS
MW=178, Cl-homologs 3 3 1.00 1.96E-03 2.44E-03 P1 2.2E-03
MW=178, C2-homologs 3 3 1.00 4.13E-03 5.41E-03 P1 4.8E-03
MW=178, C3-homologs 3 3 1.00 2.75E-03 3.82E-03 P1 3.4E-03
MW=178, C4-homologs 3 3 1.00 1.29E-03 1.75E-03 Pl 1.5E-03
MW=228 0 0 NO Pl
MW=2S2 0 0 NO . P1
MW=276 3 3 1.00 2.79E-04 1.23E-03 P1 6.8E-04
MW=278 3 3 1.00 8.80E-OS 1.33E-03 Pl 3.8E-04
MW=302 3 3 1.00 6.55E-05 6.48E-04 P1 2.3E-04
Perylene 3 3 1.00 5.63E-OS 7.64E-OS P1 6.8E-OS
Phenanthrene 3' 3 1.00 2.13E-03 2.99E-03 P1 2.5E-03
Pyrene 3 3 1.00 6.70E-03 8.69E-03 P1 7.8E-03
PAHs (total parent) 3 3 1.00 3.20E-02 S.14E-02 P1 4.2E-02

PESTICIDES/PCBs
SHC,alpha- 3 3 1.00 1.32E-04 1.43E-04 P1 l.4E-04
BHC,gamma- 3 3 1.00 4.88E-OS 9.S9E-OS P1 7.2E-OS
Chlordane, alpha- 3 3 1.00 5.S6E-04 7.38E-04 P1 6.7E-04
Chlordane, gamma- 3 3 1.00 6.60E-04 8.47E-04 P1 7.6E-04
DDD,p,p'- 3 0 NO Pl
DOE, p,p'- 3 3 1.00 S.80E-04 8.75E-04 P1 7.3E-04
DDT,p,p'':'' 3 3 1.00 S.87E-04 3.44E-03 P1 1.4E-03
Hexachlorobenzene 3 0 NO Pl
Aroclor-1242 3 2 0.67 2.32E-03 4.74E-03 P1 2.7E-03
Aroclor:""1254 3 3 1.00 7.32E-02 8.60E-02 Pl 7.9E-02
Aroclor-1242/54 3 3 1.00 7.79E-02 8.83E-02 P1 8.2E-02

NO = Not detected
* = Mean exceeds the maximum detected concentration as a result of sample quantitation limits (SaLs) reported for this constituent

(a) Includes samples location P1
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TABLED-1
SCENARIO 1, - Fl1TVRE CONSmUCllON (ADULT WORKERS)

EXPOSURE A1'D RISK ESllMATES
INCIDENTAL INGES1l0N OF Sal

NCSCDAVlSVlLLE - SITE 09

Soi Cc ncentrations a ExDosure Estimates oXlcitv Va ues Risk Estimates

Geometric Maximum Relative Mean RME Mean RME Cancer Noncancer Mean RME Mean RME
Mean Soil Soil Absorption Dose Dose Dose Dose Slcpe Reference Cancer Cancer Hazard Hazard

Concer~~~~ Concentration Factor (Cancer) (Cancer) (Noncancer) ~roncanc_e~ ir~:~.(omQ Dose (OmQ Risk Risk Quotient Q~~e~
Constituent molk rmolkol r--I rmolko..di rmolko-di' rmolko-di molko- m -dl-I rmolko-di r--I r--I r--I

INORGANICS
Antimony 1.3E+01 9.0E+01 1 8.9E-07 6.0E-06 '6.2E-OS 4.2E-04 NA 4.0E-04 NA NA 2E-01 1E+00
Arsenic 3.1E+00 1.4E+01 'o' 1 2.1E-07 9.1E-07 1.SE-OS 6.4E-OS 1.8E+00 3.0E-04 4E-07 ,,;: :)~~f@: SE-02 2E-01

, .
Barium S.SE+01 6.8E+02 1 3.7E-06 4.6E-OS 2.6E-04 3.2E-03 NA 7.0E-02 NA NA 4E-03 SE-02

Beryllium 1.1E+00 S.6E+00 1 7.6E-08 3.8E-07 S.3E-06 2.6E-OS 4.3E+00 S.OE-03 3E-07:( ::~sfAA:: 1E-03 SE-03
Cadmium 3.SE+OO S.SE+01 1 2.3E-07 3.8E-06 1.SE-OS 2.6E-04 NA 1.0E-03 NA NA 2E-02 3E-01
Chromium III 1.7E+01 1.3E+02 '1 1.1E-OS 9.0E-06 7.8E-OS 6.3E-04 NA 1.0E+OO NA NA 8E-OS 6E-04

Chromium VI 2.4E+00 1.9E+01 1 ·1.SE-07 1.3E-06 1.1E-OS 9.0E-OS NA 2.0E-02 NA NA SE-04 SE-03
Cobalt 8.9E+00 2.SE+01 1 6.0E-07 1.8E-06 4.2E-OS 1.2E-04 NA NA NA NA NA NA
Copper 1.0E+02 2.8E+03 1 6.7E-06 1.8E-04 4.7E-04 1.3E-02 NA 3.7E-02 NA NA 1E-02 3E-01 .

lead 1.3E+02 2.1E+03 0.3 2.SE-OS 4.3E-OS 1.8E-04 3.0E-03 NA NA NA NA NA NA'
Manganese 1.9E+02 1.3E+03 1 1.3E-OS 8:SE-OS 8.9E-04 6.0E-03 NA 1.4E-01 NA NA 6E-03 4E-02
Mercury 2.3E-01 1.7E+00 1 1.SE-08 1.1E-07 1.1E-OS 8.0E-06 NA 3.0E-04 NA NA 4E-03 3E-02
Nickel 3.0E+01 2.3E+02 1 2.0E-06 1.SE~OS 1.4E-04 1.1E-03 NA 2.0E-02 NA NA . 7E-03 SE-02
Silver 1.SE+00 3.SE+01 1 9.7E-08 2.3E-06 6.8E-OS 1.6E-04 NA S.OE-03 NA NA 1E-03 3E-02
TIBllium S.OE-01 6.9E-01 1 4.0E-08 4.SE-08 2.8E-OS 3.2E-06 NA 8.0E-04 NA NA 4E-03 4E-03
Vanadium 2.3E+01 ' li.2E+02 1 '1.SE-06 S.SE-OS 1.1E-04 3.9E-03 NA 7.0E-03 NA NA 2E~02 SE-01

Zinc 3.3E+02 3.1E+03 1 2.2E-OS 2.1E-04 1.6E-03 1.4E-02 NA 3.0E-01 NA NA SE-03 SE-02

VOLAllLES
Acetone 4.7E-02 S.9E+01 1 3.2E-09 4.0E-06' 2.2E-07 2.8E-04 NA 1.0E+OO NA NA 2E-07 3E-04
Benzene 1.3E-02 1.SE+00 1 8.8E-10 1.0E-07 S.1E-08 7.0E-06 2.9E-02 NA 3E-11 3E-09 NA NA
Bumnone, 2- 2.0E-02 1.8E+02 1 1.3E-09 1.2E-OS 9.3E-08 8.SE-04 NA 2.0E-01 NA NA SE-07 4E-03
Chlorobenzene 1.SE-02 1.8E-01 1 1.1E-09 1.2E-08 7.4E-OS 8.SE-07 NA 2.0E-02 NA NA 4E-06 4E-OS
Chloroform 7.7E-03 2.0E-03 1 S.2E-10 1.3E-10 3.6E-OS 9.4E-09 6.1E-03 1.0E-02 3E-12 8E-13 4E-06 9E"':07

Ethylbenzene 1.SE-02 9.1E+02 1 1.0E-09 6.1E-OS 7.3E-08 4.3E-03' NA 1.0E-01 NA NA 7E-07 4E-02
Tetmchloroethene 1.3E-02 2.0E-03 1 9.0E-10 1.3E-10 6.3E-08 9.4E-09 S.2E-02 1.0E-01 SE-11 7E-12 6E-07 9E-08
Toluene 1.4E-02 1.SE+04 1 9.6E-10 1.0E-03 6.7E-08 7.0E-02 NA 2.0E+00 NA NA 3E-08 4E-02
Trichloroe1hene 1.0E-02 3.8E+00 1 S:8E-10 2.SE-07 4.8E-08 1.8E-OS 1.1E-02 NA 7E-12 3E-09 NA NA
Xylenes (TolaQ 2.4E-02 4.2E":03 1 1.6E-09 2.8E-04 1.1E-07 2.0E-02 NA 2.0E+00 NA NA 6E-08 1E-02

SEMIVOLAllLES
Acenaphthene 4.6E-01 1.7E+01 1 3.1E-08 1.1E-06 2.1E-06 8.0E-OS NA 6.0E-01 NA NA 4E-06 1E-04
Acenaphthylene 3.1E-01 S.1E-02 1 2.1E-08 3.4E-09 1.4E-06 2.4E-07 NA NA NA NA NA NA
Anthmcene S.1E-01 2.3E+01 1 3.4E-08 1.SE-06 2.4E..06 1.1E-04 NA 3.0E+00 NA NA 8E-07 4E-OS
Benzo(a)anthmcene UE+OO 4.1E+01 1 7.iE-08 2.8E-06 S.OE-06 1.9E-04 7.3E+00 NA SE-07 :':,))2E;:05: NA NA'
Benzo(a)pyrene 9.6E-01 2.2E+01 1 6.SE-08 1.SE-06 4.SE-06 1.0E-04 7.3E+00 NA SE-07:(HE:::::OS: NA NA
Benzo(blk)fluomn1hene 2.1E+OO 8.2E+Oi 1 1.4E-07 S.SE-06 1.0E-OS 3.9E-04 7.3E+00 NA 1E-06:::~~@~ NA' NA
Benzo(ghijperylene 6.3E-01 1.SE+01 1 4.2E-08 1.0E-06 . 2.9E-06 7.0E-OS NA NA NA NA NA NA
Bis(2-ethylhexyQphthalate 1.0E+00 3,3E+01 1 6.9E-08 2.2E-06 4.8E-06 1.SE-04 1.4E-02 2.0E-02 1E-09 3E-08 2E-04 8E-03
Butyl benzyl phthalate S.1E-01 8.3E+00 1 3.4E-08 S.6E-07 2.4E-06 3.9E-OS NA 2.0E+00 NA NA 1E-06 ' 2E-OS
Carbazole S.3E-01 1.0E+01 1 4.2E-08 6.7E-07 3.0E-06 4.7E-OS NA, NA NA NA NA NA
Chrysene , 1.0E+00 2.1E+01 1 . 7.0E-08 1:4E-06 4.9E-06 9.9E-OS 7.3E+00 NA SE-07 ::(J~f.ci~ NA . NA
Dibenzofumn 4.6E-01 1.2E+01 1 3.1E-OS 8.1E-07 2.2E-06 S.6E-OS NA NA NA NA NA NA
Dibenzo(a,h)anthmcene S.4E-01 6.4E+00 1 3.6E-08 4.3E-07 2.SE-06 .3.0E-OS 7.3E+00 NA 3E-07 ' '::!E:+'~: NA NA
Dichlorcbenzene, 1,2- 6.3E-Ol 4.3E+00 1 4.2E-08· 2.9E-07 3,OE-06 2.0E-OS NA 9.0E-02 NA NA 3E-OS 2E-04
Dichlorcbenzene, 1,4- S.SE-01 8.4E-01 1 3.7E-08 S.6E-08 2.SE-06 3.9E-06 2.4E-02 NA 9E-l0 1E-09 NA NA
Diethyl phthalate 3.2E-01' 4.4E-02 1 ' 2.1E-08 3.0E-09 1.SE-06 2.1E-07 NA 8.0E+00 NA NA 2E-07 . 3E-08
Di-n-butyl phthalate 4.4E-01 1.3E+OO 1 2.9E-08 8.7E-OS 2.1E-06 6.iE-06 NA 1.0E+OO NA NA 2E-06 6E-OS
Fluomn1hene 1.8E+OO 9.4E+Ol 1 1.2E-07 6.3E-06 8.3E-06 4.4E-04 NA 4.0E-Oi NA NA 2E-OS iE-03
Fluorene .4.SE-01 1.8E+Ol 1 '3.1E-08 1.2E-06 2.1E-06 ' 8.SE-OS NA 4.0E-Ol NA NA SE-06 2E-04
Indenol1 23-rrlInurene S.9E-Ol i.SE+Ol 1 3.9E-08 i.0E-06 2.8E-06 7.0E-OS 7.3E+OO NA 3E 07: :::iiE::206' NA NA

.::.

-.'
};-:!.~

r, ..;.



TABLE 0-1 (cont.)
SCENARIO 1 - FlJTURE cONSiRUcnON WORKER (mUlTS AGED 18 TO 70 YEARS)

EXPOSURE AND RISK ESTiMATES
INCIDENTAL INGESTiON OF SOIL (cont)

NCBCDAI.1SVlllE - SITE 09

501 COncentmtions a ~osure I:stlmates oXICitv Va ues RisK I:stimates

Geometric Maximum Relative Mean RME Mean RME Cancer Noncancer Mean RME Mean RME
"

Mean Soil Soil Absorption Dose Dose Dose Dose Slcpe Reference Cancer Cancer Hazard Hazard, '

Concentmtion Concentmtlon Factor (Cancer) (Cancer) (Noncancer) (Noncancer) Factor (OraQ Dose (Oraij Risk Risk Quotient Quotient
Constituerit (malkal (malkal (--l (malka-dl (malka-dl (malka-dl (maika-eli (malka-dl-I (malka-dl (--l (--l (--l (--l

SEMIVOLATiLES (cont) ..
Methylnaphthalene, 2- 7.1E-01 5.0E+00 1 4.7E-OS 3.4E-07 3.3E-06 2.3E-05 NA NA NA NA NA NA
Methylphenol, 4- 3.2E-Ol 2.8E-01 1 2.2E-08 1.9E-08 1.5E-06 1.3E-06 NA 5.0E-02 NA NA 3E-05 3E-05
Naphthalene .5.4E-Ol 1.9E+Ol 1 3.7E-08 1.3E-06 2.6E-06 8.9E-05 NA 4.0E-02 NA. NA 6E-05 2E-03
Phenanthrene 1.4E+00 1.1E+02 1 9.2E-08 7.4E-06 6.4E-06 5.2E-04' NA NA NA NA NA NA
Pyrene ,l.4E+00 8.1E+Ol 1 9.7E-08 5.4E-06 6.8E-06 3.8E-04 NA 3.0E-Ol NA NA 2E-05 lE-03

PESTiClDES","CBs
Aldrin 3.6E-03 3.6E-03 1 2.4E-l0 2.4E-l0 1.7E-08 1.7E-08 1.7E+Ol 3.0E-05 4E-09 4E:"09 6E-04 6E-04
BHC, alpha- . 2.1E-03 9.8E-04 1 1.4E-l0 6.6E-ll 1.0E-08 4.6E-09 6.3E+00 3.0E-03 9E-l0 4E-l0 3E-06 2E-06
BHC,beta- 6.2E-03 4.2E-02 1 4.2E-l0 2.8E-09 2.9E-08 2.0E-07 1.8E+00 3.0E-03 7E-l0 5E-09 lE-05 7E-05
Chlordane, alpha 1.4E-02 1.3E-02 0.3 2.9E-l0 2.6E-l0 2.0E-08 1.8E-OS 1.3E+00 6.0E-05 4E-l0 3E-l0 3E-04 3E-04
Chlordane, gamma- 1.lE-02 7.6E-03 0.3 2.2E-l0 1.5E-l0 1.6E-08 1.lE-OS 1.3E+00 6.0E-05 3E-l0 2E-l0 3E-04 2E-04
000,4,4'- , .2.1E-02 3.2E-Ol 0.3 4.2E-l0 6.4E-09 2.9E-08 4.5E-07 2.4E-Ol 5.0E-04 lE-l0 2E-09 6E-05 9E-04
DDE,4,4'- 1.6E-02 8.9E-Ol 0.3 3.2E-l0 1.8E-08 2.3E-08 1.3E-06 3.4E-Ol 5.0E-04 lE-l0 6E-09 5E-05 3E-03
DDT,4,4'- 1.6E-02· ,6.6E-02 0.3 3.3E-l0 1.3E-09 2.3E-08 .. 9.3E-08 3.4E-Ol 5.0E-04 lE-l0 5E-l0 5E-05 2E-04
Dieldrin 5.8E-03 1.2E-02 0.3 1.2E-l0 2.4E-l0 8.2E-09 1.7E-08 1.6E+Ol 5.0E-05 2E-09 4E-09 2E-04 3E-04
Endosulfan II 1.2E-02 7.2E-02 1 8.1E-l0 4.8E-09 5.6E-08 3.4E-07 NA 6.0E-03 NA NA 9E-06 6E-05
Endrin 5.6E-03 1.7E-03 0.3 1.lE-l0 3.4E-ll 7.9E-09 2.4E-09 NA 3.0E-04 NA NA 3E-05 8E-06
Aroclor-1260 . 2.4E-Ol 1.7E+00 0.3 4.9E-09 3.4E-08 3.4E-07 2.4E-06 7.7E+00 NA 4E-08 3E-07 NA NA

(a) Subsurface soil concentmtions

Where:

Dose = [Concentration xUC x IR x AAF x EF x ED] I [BW x All
, .Cancer Risk =Dose x Slcpe Factor '

Hazard Quotient =Dose I Reference Dose

TOTAL:

Mean RME
Cancer Cancer

Risk Risk
:4i::+~M==:A~+~!(

Mean RME
, Hazard Hazard

Index Index
3E-Ol :=:=::!*f!i!i:

Unl1 Conversion (UC) =
IngestionAate OR) =
Relative Absorption Factor (AAF) =
Exposure Frequency (EF) =
Exposure Duration (ED) =
Body Weight (BW) =
Averaging Time (AI) =

lE-06kg/mg
480 mg/d
CS Constl1uent-specllic (--)

250d/yr
1 yr '

70 kg
25550 d (cancer)

365 d (noncancer)

erR? }::::=IT] =Cancer risk> lE-06 or hazard quotient/index > lE+OO



TABLE 0-1 (cont.)
SCENARIO 1 - FUiURE coNsmucnoN (ADULT WORKERS)

CANCER RISK ESTIMATES USING TEFs FOR CAAONOGENIC PAHs
INOOENTAL INGESTION OF sal

NCSCOAII1SVlLLE - SITE 09

Constituent

Mean
Cancer

Risk
1--1

RME
Cancer

Risk
1--1

/ .'
INORGANICS

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Silver
thallium

,Vanadium'
Zinc

NA NA
4E-07:::,:::@~S!@

NA NA
3E-07 ))): ::::)~f.~~

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

.,'{'f

, .-- '- ..•j:;.,e

~~~';""!'~~~~:; ,.~ ·L·~·~
c~ ~ _..~ ..~~~~....

VOLAllLES
Acetone
Benzene
Butanone. 2
Chlorobenzene
Chloroform
Ethylbenzene
Tetrachloroethane
Toluene
Trichloroethane
Xylenes (T01a~

SEMIVOLATILES
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene ..
Benzo(a)pyrene ..
Benzo(blk)fluoranthene ..
Benzo(gh11perylene
bis(2-EthylheXy~phttalate

Butyl benzyl phlt'alate
Carbazole
Chrysene ..
Oibenzofuran
Dibenzo(a.h)anthracene ..
Dichlorcbenzene, 1,2
DichlorcbenZene, 1,4
Diethyl phthalate
Di-n-butyl phthalate
Fluoranthene '
Fluorene
IndenoI1.2.3-cdlovrene ..

...... '

NA NA
3E-11 3E-09

NA NA
NA NA

. 3E-12 8E-13
KNA NA

.~ .... ....•
5E-11 7E-12

NA NA
7E-12 3E-09

NA NA

NA NA
NA NA
NA NA

8E-08 )/:~~f!!~:
5E-07 )Ot ::Jl:;f9.~:
1E-07 {:: )}:: ::::::SE.+'9.~r:

NA NA
1E-09 3E-08

NA NA
NA NA

2E-09 5E-08
NA NA

3E-07:0)):~e:;;O~:
NA NA

9E-10 1E-09
NA NA
NA NA
NA NA
NA NA

7E-08 }:;:::;':.;.;.: ;;hi':",ilif
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,', TABLE 0-1 (cant.)
SCENARIO 1 - ,:U1\JRE CONSTRUcnON (ADULTS AGED 18 TO 70 YEAAI

CANCER RISK ESllMATES USING TEFs FOR CARONOGENIC PAHs
INODENTAL INGESllON OF SOIL

NCBCDAIASVILLE - SITE 09

Mean RME
Cancer Cancer

(~i~~
Risk

Constituent f. _I

SEMIVOLAllLES (cont)
Methylnaphthalene,2- NA NA
Methylphenol, 4- NA NA
Naphthalene . NA NA
Phenanthrene NA NA
Pyrena NA NA

PESllODES,pCBs
Aldrin 4E-09 4E-09
BHC,alptB- 9E-l0 4E-l0
BHC,beta- 7E-l0 5E-09
Chlordane, alpha 4E-l0 3E-l0
Chlordane, gamma- 3E-l0 2E-l0
000,4,4'- lE-lO 2E-09
DDE,4,4'- lE-l0 6E-09
DDT,4,4'- lE-l0 5E-l0
Dieldrin . , 2E-09 4E-09
Endosulfan II NA NA
Endrin NA NA
Aroclor-1260 4E-08 3E-07

Mean RME
Cancer Cancer

Risk Risk
TOTAL: r:::::::::~i;+:~:)) ::~~Hj~:

k:::::::::::::::'::: .:::.:::::::::::::::::::::: :::::::::::::::::::::}::::::::::::::::: :::::::::::! =Cancer risk> 1E-06

A Carcinogenic PAH



TABLED-1 (cont.)
SCENAAIO 1 - FUTURE CONSTRUCTlON (ADULT WORKERS)

EXPOSURE AN) RISK ESTIMATES
DERMAL CONTACT W11H SOL
NCSCDAVlSVlLlE.- SITE 09

So,I Concentrations a ~ osureTslimates OXlc,tv Va ues HIs!< t:slimates

Geanetrfc Maximum Relative Mean RME Mean RME Cancer Noncancer Mean RME Mean RME
Mean Soil . Soli Absorption Dose Dose Dose . Dose SlqJe Reference Cancer Cancer Hazard Hazard

Concentration Concentration Factor (Cancer) (Cancer) (Noncancer) (Noncancer) i,actor (Ora~ Dose (Ora~ Risk Risk Quotient Quotient
Constituent .(mn/kal Imo/knl (--I Im;'/ka-di (ma/kn-rfl' (mn/kn-rfl . (ma/ko-~cfl mo/ko-d}-l (mo/ko-di (--1 1--1 1--1 (--I

INORGANICS
Antimony . 1.3E+01 9.0E+01 NA O.OE+OO O.OE+OO O.OE+OO o.oE+OO NA 4.0E-04 NA NA NA NA
Arsenic 3.1E+00 1.4E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.8E+OO 3.0E..,04 NA NA NA NA
Barium 5.5E+01 6.8E+02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 7.0E":'02 NA NA NA NA
Beryllium 1.1E+OO 5.6E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 4.3E+OO 5.0E-03 NA NA NA NA
Cadmium' 3.5E+00 5.6E+01 0.01 4.8E-09 7.9E-08 3.4E-07 5.5E-06 NA 1.0E-03 NA NA 3E-04 6E-03
Chromium III " 1.7E+01 1.3E+02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 1.0E+00 NA NA NA NA
Chromium VI 2.4E+OO 1.9E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E-02 NA NA NA NA
Cobalt 8.9E+OO 2.6E+01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Copper 1.0E+02 2.8E+03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 3.7E-02 NA NA NA NA
Lead 1.3E+02 2.1E+03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA ' NA NA NA NA
Manganese 1.9E+02 1.3E+03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 1.4E-01 NA NA NA NA
Mercury 2.3E-01 1.7E+OO ~\NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 3.0E-04 NA NA NA NA
Nickel 3.0E+01 2.3E+02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E-02 NA NA NA NA
Silver 1.5E+OO 3.5E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 5.0E-03 NA NA NA NA
Thallium 6.0E-01 6.9E-Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 8.0E-04 NA NA NA NA
Vanadium 2.3E+Ol· 8.2E+02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 7.0E-03 NA NA NA NA
Zinc 3.3E+02 3.1E+03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 3.0E-01 NA NA NA NA

. VOLATILES
Acetone 4.7E-02 5.9E+01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 1.0E+00 NA NA NA NA
Benzene 1.3E-02 1.5E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 2.9E-02 NA NA NA NA NA
Butanone, 2- 2.0E-02 1.8E+02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E-01 NA NA NA NA
Chlorobenzene 1.6E-02 1.8E-Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E-02 NA NA NA NA
Chloroform 7.7E-03 2.0E-03 NA O.OE+OO O.OE+OO

-;~:~~:~~
O.OE+OO 6.1E-03 1.0E-02 NA NA NA NA

Ethylbenzene 1.5E-02 9.1E+02 . NA O.OE+OO O.OE+OO O.OE+OO NA 1.0E-Ol NA NA NA NA
Tetrachloroethane 1.3E-02 2.0E-03 NA O.OE+OO O.OE+OO .O.OE+OO O.OE+OO . 5.2E-02 1.0E-Ol NA NA NA NA
Toluene 1.4E-02 1.5E+04 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E+OO NA NA NA NA
Trichloroethane 1.0E-02 3.8E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.1E-02 NA NA NA NA NA
Xylenes (Tota~ 2.4E-02 4.2E+03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E+OO NA NA NA NA

SEMIVOLATILES
Acenaphthane 4.6E-Ol 1.7E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 6.0E-01 NA NA NA NA
Acenaphthylene 3.1E-01 5.1E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Anthracene 5.1E-01 2.3E+Ot NA O.OE+OO O.OE·+OO. O.OE+OO O.OE+OO NA 3.0E+00 NA NA NA NA
Benzo(a)anthracene 1.1E+OO 4.1E+01 NA . O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA NA NA
Benzo(a)pyrene 9.6E-01 2.2E+01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA NA NA
Benzo(blk)fluomnthene 2.1E+00 8.2E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA NA NA
Benzo(ghijperylene 6.3E-01 1.5E+01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA. NA NA NA NA NA
bis(2- Ethylhexy~phthelate 1.0E+00 3.3E+01. NA o.oE+OO O.OE+OO O.OE+OO O.OE+OO 1.4E-02 2.0E-02 NA NA NA NA
Butyl benzyl phthalate 5.1E-01 8.3E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E+00 NA NA NA NA
Carbazole 6.3E-01 1.0E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Chrysene 1.0E+00 2.1E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+00 'NA NA NA NA NA
Dibenzofuian 4.6E-Ol 1.2E+01 NA O.OE+OO O.OE+OO O.OE+OO . O.OE+OO NA NA NA NA NA NA
Dibenzo(a,h)anthmcene 5.4E-01 6.4E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+00 NA NA NA NA NA
DichlorCbenzene, 1,2- 6.3E-01 4.3E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 9.0E-02 NA NA NA NA
Dichlorobenzene, 1,4- 5.5E-01 8.4E-Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 2.4E-02 NA NA NA NA NA
Diethyl phthalate 3.2E-01 4.4E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA· 8.0E+OO NA NA . NA NA
Di-n-butylphthalate 4.4E-Ol 1.3E+00 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 1.0E+OO NA NA NA NA
Fluomnthene . 1.8E+OO 9.4E+Ol . NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-01 NA NA NA NA
Fluorene " 4.5E-01 1.8E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-Ol NA NA NA NA
Indene(1 23 -<rlInvrene 5.9E 01 1.5E+Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA NA NA

,



" TABLED-1 (cant.)
.SCENARIO 1 - FUlURE CONS1RUCllON WORKER (ADULTS AGED 18 TO 70 YEARS)

EXPOSURE AKJ RISK ESllMATES
. DERMAL CONTACT WITH SOIL (coni)

NCSCDAVlSVlLLE - SITE 09

::>01 :;Oncentrauons (a) ExDosure Estimates OXICitv Values HISK ~stlmates

GeOmetric Maximum Relative Mean RME Mean RME Cancer Noncancer Mean RME Mean RME
Mean Soil Soil Absorption Dose Dose Dose Dose Slcpe Reference Cancer Cancer Hazard Hazard

Concentration' cOncentration Factor (Cancer) (Cancer) (Noncancer) (Noncancer) Factor (OraO Dose (OraO Risk Risk Quotient Quotient
Constituent ' '{mo!kal {mo!ko' {--I {ma!ka-o'i {mo!ka-dl' (ma!ka-o'i '(ma!ka-o'i {ma!ko':'dl-' {mo!ka-o'i {--I {":-I {--I {--I

SEMIVOLAllLES (coni)
7.1E-01MethYlnaphthalene, 2":' . 5.0E+00 NA O.OE+OO . O.OE+OO O.OE+oo O.OE+OO NA' NA NA NA NA NA

Methylphenol, 4:- '. 3.2E-01 2.8E-01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 5.0E-02 NA NA NA NA
Naphthalene 5.4E-01 1.9E+01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-02 NA NA NA NA
Phenanthrene 1.4E+OO 1.1E+02 NA O.OE+OO O.OE+OO O.OE+oO O.OE+OO NA NA NA NA NA NA
Pyrene 1.4E+OO 8.1E+01 NA O.OE+OO O.OE+OO O.OE+oo O.OE+OO NA 3.0E-01 NA NA NA NA

PES1l0DES,pCBs
Aldrin 3.6E-03 3.6E-03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.7E+01 3.0E-05 NA NA NA NA
BHC, alpha- 2.1E-03 9.8E-04 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 6.3E+OO 3.0E-03 NA NA NA NA
BHC, beta- 6.2E-03 4.2E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.8E+OO 3.0E-03 NA NA NA NA
Chlordane, alpha 1.4E-02 1.3E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.3E+OO 6.0E-05 NA NA NA NA
Chlordane, gamma- 1.1E-02· 7.6E"';03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.3E+OO 6.OE-05 NA NA NA NA
000,4,4'- 2.1E-02 3.2E-01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 2.4E-01 5.0E-04 NA NA NA ' NA
DDE,4,4'- 1.6E-02 8.9E-01 ' NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 3.4E-01 5.0E-04 NA NA NA NA
DDT,4.4'- 1.6E-02 6.6E....:02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 3.4E-01 5.0E-04 NA NA NA NA
Dieldrin 5.8E-03 1.2E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.6E+01 5.0E-05 NA NA NA NA
End09ulfan II 1.2E-02 7.2E-02 . NA O.OE+OO O.OE+OO O.OE+oO O.OE+OO NA 6.0E-03 NA NA NA NA
Endrin 5.6E-03 1.7E~03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 3.0E-04 NA NA NA NA
Araclor-1260 2.4E-01 1.7E+00 0.06 2.0E-09 1.4E-08 1.4E-07 1.0E-06 7.7E+00 NA 2E-08 1E-07 NA NA

Mean RME Mean RME
Cancer Cancer Hazard Hazard

Risk Risk Index Index
TOTAL: 2E-08 1E-07 3E-04 6E-03

Hazard Quotient c Dose / Reference Dose

Unit Conversion (lie) =
Dermal Contact Rate (CA) =
Relative Absorption Factor (AAF) c

Exposure Frequency (EF) c

Exposure Duration (ED) c

Body Weight (BW) c

Averaging lime (Al) c

P780]:]:8:8::q c Cancer risk> 1E-06 or hazard quotienVindex > 1E+OO
1E-06kg/mg

1000 mg/d
CS Constituent-specific (_..:.)

250d/yr
1 yr

70 kg
25550 d (cancer)

365 d (noncancer)

•



TABLED-l (cont.)
SCENARIO 1 - FlJnJRE CONSTRUCllON (AOULTWORKERS)

EXPOSURE ANJ RISK ESllMATES
INHAl.A1l0N OF PARllCULATES

NCSCDAVlSVlLLE - SITE 09

Soil Concentrations a Exoosure Estimates OXlcilv Va ues Risk I::stlmates
Noncancer

Geane1ric MaxImum Mean RME Mean RME Cancer Reference Mean RME Mean RME
Mean Soil Soil Dose Dose Dose Dose SlqJe Factor Dose Cancer Cancer Hazard Hazard

Conce"::~ .Concentration (Cancer) n~~n:e~ ~ronca~~ ~,onca~~ Qnmlation) Qnhalation) Risk 'Risk Quotient Quotient
Constituent - rm Imolkol molko-eli 1m molkn mn!kn- Imn!kn-dl-I (molka-ell r--l r--l r--l 1--1

INORGANICS
Antimony 1.3E+Ol 9.0E+Ol 3.0E--l0 2.0E-09 2.1E-OS 1.4E-07 NA 4.0E-04 NA NA 5E-05 4E-04
Arsenic 3.1E+00 l.4E+Ol 6.9E-ll - 3.0E-l0 4.9E-09 2.1E-OS 5.0E+Ol 3.0E-04 3E-09 2E-OS 2E-05 7E-05
Barium 5.5E+Ol 6.SE+02 l.2E-09 1.5E-OS S.6E-OS 1.lE-06 NA 1.oE-03 NA NA 9E-05 lE-03
Beryllium 1.lE+OO 5.6E+OO 2.5E-ll 1.2E-l0 1.SE-09 . S.7E-09 S.4E+OO 5.0E-03 2E-l0 lE-09 4E-07 2E-06
Cadmium 3.5E+00 5.6E+Ol 7.7E':"ll 1.3E-09 5.4E-09 S.SE-OS 6.3E+00 5.0E-04 5E-l0 SE-09 lE-05 2E-04
Chromium III 1.7E+lll .1.3E+02 3.7E-l0 3.0E-09 2.6E-OS 2.1E-07 NA 1.0E+00 NA NA 3E-OS 2E-07
Chromium VI 2.4E+00 1.SE+Ol 5.3E-ll 4.3E-l0 3.7E-09 - 3.0E-OS 4.1E+Ol 2.0E-02 2E-09 2E-OS 2E-07 2E-06
Cobalt S.9E+00 2.6E+Ol 2.0E-l0 5.9E-l0 l.4E-OS 4.1E-OS NA NA NA NA NA NA
Copper 1.oE+02 2.SE+03 2.2E-OS 6.1E-OS 1.6E-07 4.3E-06 NA NA NA NA NA NA
Lead 1.3E+02 2.1E+03 2.sE-09 4.7E-OS 2.0E-07 3.3E-06 NA NA NA NA NA NA
Manganese 1.9E+02 1.3E+03 4.2E-09 2.SE-OS 3.0E-07 2.0E-06 NA 1.1E-04 NA NA 3E-03 2E-02
Mercury 2.3E-Ol 1.7E+00 5.1E-12 3.SE-ll 3.6E-l0 2.7E-09 NA S.6E-05 NA NA 4E-06 3E-05
Nickel 3.0E+Ol 2.3E+02 6.SE-l0 5.1E-09 4.7E-OS 3.5E-07 S.4E-Ol 2.0E-02 6E-l0 4E-09 2E-06 2E-05
Silver 1.5E+OO 3.5E+Ol 3.2E-ll 7.8E-l0 2.3E-09 5.4E-OS NA 5.0E-03 NA NA 5E-07 lE-05
Thallium 6.0E-Ol 6.9E-Ol 1.3E-ll 1.5E-ll S.4E-l0 1.lE-09 NA S.OE-04 NA NA lE-06 lE-06
Vanadium 2.3E+Ol S.2E+02 5.1E-l0 1.SE-OS 3.6E-OS 1.3E-06 NA 7.0E-03 NA NA 5E-06 2E-04
Zinc 3.3E+02 3.1E+03 7.5E-09 -6.9E-OS 5.2E-07 4.SE-06 NA 3.0E-Ol NA NA 2E-06 2E-05

VOLAl1LES
Acetone 4.7E-02 5.9E+Ol 1.lE-12 1.3E-09 7.4E-ll 9.2E-OS NA 1.0E+OO NA NA 7E-ll 9E-OS
Benzene 1.3E-02 1.5E+OO 2.9E-13 3.3E-ll 2.0E-ll 2.3E-09 2.SE-02 NA SE-15 lE-12 NA NA
Butanone, 2- 2.0E-02 1.SE+02 4.4E-13 4.oE-09 3.1E-ll 2.SE-07 NA 2.9E-Ol . NA NA lE-l0 lE-06
Chlorobenzene 1.6E-02 1.8E-Ol 3.5E-13 4.0E-12 2.5E-ll 2.SE-l0 NA 5.0E-03 NA NA 5E-09 6E-OS
Chlorofomn 7.7E-03 2.0E-03 1.7E-13 4.5E-14 1.2E-ll, 3.1E-12 s.lE-02 1.0E-02 lE-14 4E-15 lE-09 3E-l0
Ethylber:czene 1.5E-02 9.1E+02 3.4E-13 2.0E-OS 2.4E-ll '- 1.4E-06 NA 2.9E-Ol NA NA SE-ll 5E':"06
Tetrachloroethane 1.3E-02 2.0E-03 - 3.oE-13 4.5E-14 - 2.1E-ll 3.1E-12 2.0E-03 1.0E-Ol 6E-16 9E-17 2E-l0 3E-ll
Toluene 1.4E-02 1.5E+04 3.2E-13 3.3E-07 2.2E-ll 2.3E-05 NA 1.1E-Ol NA NA 2E-l0 2E-04
Trichloroethene 1.0E-02 3.SE+OO 2.3E-13 S.5E-ll 1.6E-ll 5.9E-OS 6.0E-03 NA lE-15 5E-13 NA NA
Xylenes (TotaQ 2.4E-02 4.2E+03 5.3E-13 9.4E-OS 3.7E-ll 6.6E-06 NA NA NA NA NA NA

SEMIVOLAllLES
Acenaphthene 4.6E-Ol tt.7E+Ol 1.0E-ll 3.SE-l0 7.1E-l0 2.7E-OS NA 6.0E-Ol NA NA lE-09 4E-OS
Acenaphthylene 3.1E-Ol 5.1E-.02 6.9E-12 1.1E-12 4.SE-l0 S.OE-ll NA NA NA NA NA NA
Anthracene 5.1E-Ol 2.3E+Ol 1.1E-ll 5.1E-l0 S.OE-l0 3.6E-OS NA 3.0E+OO NA NA 3E-l0 lE-OS
Benzo(a)anthracene 1.lE+OO 4.1E+Ol 2.4E-ll 9.1E-l0 1.6E-09 6.4E-OS NA NA NA NA NA NA
Benzo(a)pyrene 9.6E-Ol - 2.2E+Ol 2.1E-ll 4.9E-:l0 1.5E-09 3.4E-OS NA NA NA NA NA NA
Benzo(b!k)ftuoranthene 2.1E+OO S.2E+Ol 4.7E-ll 1.SE-09 3.3E-09 1.3E-07 NA NA NA NA NA NA
Benzo(ghijperylene 6.3E-Ol 1.5E+Ol 1.4E-ll 3.3E-10 9.SE-l0 2.3E-OS NA NA NA NA NA NA
bis(2-EthylhexyQphthalate 1.0E+OO 3.3E+Ol 2.3E-ll 7.4E_l0 1.6E-09 5.1E-OS 1.4E-02 NA 3E-13 lE-ll NA NA
Butyl benzyl phthalate 5.1E-Ol S.3E+00 1.lE-ll 1.9E-l0 S_OE-l0 1.3E-OS NA 2.0E+OO NA NA 4E-l0 6E--09

Carbazole 6.3E-Ol 1.0E+Ol 1.4E-ll 2.2E-l0 9.SE-l0 1.6E-OS NA NA NA NA NA NA
Chrysene 1.0E+00 2.1E+Ol 2.3E-ll 4.7E-l0 1.6E-09 3.3E-OS NA NA NA NA NA NA
Dibenzofuran 4.6E-Ol 1.2E+Ol 1.0E-ll 2.7E-l0 7.1E-l0 1.9E-OS NA -NA NA NA NA NA
Dibenzo(a,h)anthracene --5.4E-Ol 6.4E+OO 1.2E-ll 1.4E-l0 S.4E-l0 - 1.0E-OS NA NA NA NA NA NA
Dichlorobenzene, 1,2- 6.3E-Ol 4.3E+OO 1.4E-ll 9.6E-ll 9.SE-l0 6.7E-09 NA NA NA NA NA NA
Dichlorobenzene, 1,4- 5.5E-Ol S.4E-Ol 1.2E-ll 1.9E-ll S.5E-l0 1.3E-09 NA 2.2E-Ol NA NA 4E-09 6E-09

. Diethyl phthalate 3.2E-Ol .4.4E-02 7.1E-12 9.SE-13 4.9E-l0 6.9E-ll NA S.OE+OO NA NA 6E-ll SE-12
Di- n-butyl phthalate 4.4E-Ol 1.3E+OO 9.7E-12 2.SE-ll 6.SE-l0 2.0E-09 NA 1.0E+00 NA NA 7E-l0 2E-OS
Fluoranthene 1.SE+OO 9.4E+Ol 3.9E-ll 2.1E-09 - 2.7E-09 1.5E-07 NA 4.0E-Ol NA NA 7E-09 4E-07
Fluorene 4.5E-Ol 1.SE+Ol 1.0E-ll 4.0E-l0 7.1E-l0 2.SE-OS NA 4.0E-Ol NA NA 2E-09 7E-OS
Indenoll 23-rrllnvrene ·5.9E-Ol 1.5E+Ol 1.3E-ll 3.3E-l0 9.2E-l0 2.3E-OS NA NA NA NA NA NA
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TABLEO-1 (cant.)
SCENARIO 1 .;. FUlURE CONSTRUCTlON WORKER (AOUlTS AGED 18 TO 70 YEAAS)

EXPOSURE M.fJ RISK ESTIMATES
INHALATION OF PARTICULATES (cont)

NC9CDAIJISVILlE - STE 09

Soil COncentrations a ' t:xPosure I:stlmates OX1CI\y va ues HlsK I:stlmates
Noncancer

Geometric Maximum Mean RME Mean RME Cancer Reference Mean' , RME ,Mean RME
Mean Soli Soil Dose Dose Dose Dose Slcpe Factor Dose Cancer Cancer Hazard Hazard

Concentiation Concentration ,(Cancer), (Cancer) (Noncancer) (Noncancer) ,Onhalation) Onhalation) Risk Risk Quotient Quotient
ConstitUent (malkal ' (malkal maiko-ell (maika-eli (maika-ell' (maika-eli (malka-dl-1 lmalka-'eli (--l (--l (--l ' (--l

SEMIVOLATILES (cont)
Methylnaphthalene, 2- 7.1E_Ol 5.0E+'OO 1.6E-ll 1.lE-l0 1.lE-09 7.8E-09 NA NA NA NA NA NA
Methylphanol, 4-' 3.2E-Ol 2.8E-Ol 7.2E-12 6.2E-12 5.1E-l0 4.4E-l0 NA 5.0E-02 NA NA lE-08 9E-09
Naphthalene 5.4E-Ol 1.9E+Ol 1.2E-ll 4.2E-l0 8.5E-l0 3.0E-08 NA 4.0E-02 NA NA 2E-08 7E-07
Phenanthrene 1.4E+00 1.lE+02 3.1E-ll 2.5E:"09 2.1E-09 1.7E-07 NA NA NA NA NA NA
Pyrene 1.4E+00 8.1E+Ol 3.2E-ll 1.8E-09 2.2E-09 1.3E-07 NA 3.0E-Ol NA NA 7E-09 4E-07

PESTICIDESPCBs
Aldrin 3.6E-03 3.6E-03 8.0E-14 8.0E-14 5.6E-12 5.6E-12 1.7E+Ol 3.0E-05 lE-12 lE-12 2E-07 2E-07
BHC,alpha- 2.1E-03 9.8E-04 4.8E-14 2.2E-14 3.4E-12 1.5E-12 6.3E+OO NA 3E-13 lE-13 NA NA
BHC,be1B- 6.2E_03 4.2E-02 1.4E-13 9.4E-13 9.7E-12 6.6E-l1 1.8E+OO NA 2E-13 2E-12 NA NA
Chlordane, alpha l.4E-02 1.3E-02 3.2E-13· 2.9E-13 2.2E-ll 2.0E-l1 1.3E+00 6.0E-05 4E-13 4E-13 4E-07 3E-07
Chlordane, gamma- ,l.1E-02 7.6E-03 2.5E-13 1.7E-13 1.7E-l1 1.2E-l1 1.3E+00 6.0E-05 3E-13 2E-13 3E-07 2E-07
000,4,4'- 2.1E-02 3.2E-Ol, 4.6E-13 7.1E-12 3.3E-ll 5.0E-l0 2.4E-Ol NA lE-13 2E-12 NA NA
DDE,4,4'- 1.6E-02 8.9E-Ol 3.6E-13 2.0E-ll 2.5E-ll 1.4E-09 3.4E-Ol NA lE-13 7E-12 NA NA
DDT,4,4'- 1.6E-·02 6.6E-02 3.6E-13 1.5E-12 2.5E-ll 1.0E-l0 3.4E-Ol 5.0E-04 lE-13 5E-13 5E-08 2E-07
Dieldrin 5.8E-03 1.2E-02 1.3E-13 2.7E-13 9.0E-12 1.9E-ll 1.6E+Ol 5.0E-05 2E-12 4E-12 2E-07 4E-07
Endosulfan II 1.2E-02 7.2E-02 2.7E-13 1.6E-12 1.9E-l1 1.1E-l0 NA 6.0E-03 NA NA 3E-09 2E-08
Endrin 5.6E-03 1.7E-03 1.3E-13 3.8E-14 8.8E-12 2.7E-12 NA 3.0E-04 NA NA 3E-08 9E-09
Aroclor-l260 2.4E-Ol 1.7E+00 5.4E-12 3.8E-ll 3.8E-l0 2.7E-09 7.7E+00 NA 4E-ll 3E-l0 NA NA

Dose =[ConcentrationxTSP xlR xRAF xETx EF x ED) I [BW x AI]
Cancer Risk = Dose 'x Slcpe Factor "
Hazard Quotient =Dose I Reference Dose

I: ",}}} ,::}:,}}:H = Cancer risk > lE-06 or hazard quotientlindex > lE+OO

, (a) Slbsurface soil c:encentrations

Where:

Dust Concentration (TSP) =
Inhalation Rate OR) =
Relative Absorption Factor (RAF) .;,
Exposure Time (E'T] =
Exposure Frequency (EF) =
Exposure Duration (ED) =
Body Weight (BW) =
Averaging Time (AI] =

~, .

8.0E-09 kg/m3
, 2.5m3/hr

1 for all constituents (--)
8 hr/d ,

250 d/yr
, 1 yr

, 70 kg
25550 d (cancer)

365 d (noncancer)

TOTAL:

Mean
Cancer

Risk
7E-09

RME
Cancer

Risk
5E-08

Mean
Hazard

Index
3E-03

RME
Hazard

Index
2E-02



'-.

. TABLE 0-1 (cont.)
SCENARIO 1 - FUlVRE CONSTRUCTION (ADULT WORKERS)

EXPOSURE NlJ RISK ESllMATES
INHALA1l0N OF AIRBORNE (VAPOR PHASE) CONSllTUENTS IN AIR

. NCBCDAIIISVILLE - SITE 09

Air (;()ncentrations a El<Dosure Estimates oXlcitv Va ues Hlsl< I:Stimates
Noncancer

Arithmetic Maximum Mean RME Mean RME Cancer Reference Mean RME Mean RME
Mean Air Air Dose Dose Dose Dose Slcpe Factor Dose Cancer . Cancer Hazard Hazard

Concentration Concentration. (Cancer) (Cancer) (Noncancer) (Noncancer) Onralation) Onralation) Risk Risk Quotient Quotient
Constituent (ma/m31 imc/m31 (m~lkc-di (mn/kn-rll' Imn/kn-rfl . Imn/kn-rfl (mo/ko-dl-1 ima/ka-dl (--I (--I (--I (--I

INORGANICS
Antimony NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-04 NA NA NA NA
Arsenic NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 5.0E+Ol 3.0E-04 NA NA NA NA
Barium NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 1.0E-03 NA NA NA NA
Beryllium NA NA O.OE+OO O:OE+OO O.OE+OO o.OE+OO B.4E+OO 5.0E-03 NA NA NA 'NA

Cadmium NA .NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 6.3E+00 5.0E-04 NA NA NA NA
Chromium III (a) NA. NA . O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 1.0E+00 NA NA NA NA
Chromium VI (e) NA '. NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 4.1E+01 .2.OE-02 NA NA NA NA
Cobalt NA NA O.OE+OO O.OE+OO O.OE+OO· O.OE+OO NA NA NA NA NA NA
Copper NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Lead NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Manganese NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 1.1E-04 NA NA NA- NA
Mercury NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA B.6E-05 NA NA NA NA
Nickel' NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO B.4E-Ol 2.0E-02 NA NA NA NA
Silver NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 5.0E-03 NA NA NA NA
Trallium NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA B.OE-04 NA NA NA NA
Vanadium NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 7.0E-03 NA NA NA NA
Zinc NA NA O.OE+OO .O.OE+OO O.OE+OO O.OE+OO NA 3.0E-01 NA NA . NA NA

VOLAllLES
Acetone 9.7E,""05 12E-01 2.7E-07 3.4E-04 1.9E-05 2.4E-02 NA 1.0E+OO NA NA 2E-05 2E-02
Benzene 1.4E-05 1.5E-03 3.BE-OB 4.3E-06 2.6E-06 3.0E-04 2.9E-02 NA 1E-09 1E-07 NA NA
Butanone,2- 1.2E-05 1.lE-01 3.3E-OB 2.9E-04 2.3E-06 2.1E-02 NA 2.9E-01 NA NA BE-06 7E-02
Chlorobenzene 4.4E-06 5.0E-05 1.2E-OB 1.4E-07 B.6E-07 9.BE-06 NA 5.0E-03 NA NA 2E-04 2E-03
Chloroform 9.2E-06 2.4E-06 2.6E-OB 6.7E-09 1.BE--06 4.7E-07 B.1E-02 1.0E-02 2E-09 '5E-10 2E-04 5E-05
Ethylbenzene B.7E-06 5.1E-Ol 2.4E-08 1.4E-03 1.7E~-06 1.0E-01 NA 2.9E-Ol NA NA 6E-06 3E-Ol
Tetrachloroe1hene 1.7E-05 2.5E-06 4.6E-08 6.9E-09 32E-06 4.8E-07 2.0E-03 1.0E-Ol 9E-ll lE-ll 3E-05 5E-06
Toluene 8.6E-06 9.0E+OO 2.4E":'08 2.5E-02 1.7E-06 1.8E+OO NA 1.lE-Ol NA NA 2E-05 (:::~fQt
Trichloroethane 1.7E-05 6.3E-03 4.7E-08 1.8E-05 3.3E-06 1.2E-03 6.0E-03 NA 3E-l0 1E-07 NA NA
Xylenes (Totaij 3.1E-06 5.4E-Ol 8.5E-09 1.5E-03 6.0E-07 1.lE-Ol NA NA NA NA NA NA

SEMlVOLAllLES
Acenaphtherie 6.5E-05 2.4E-03 1.8E-07 6.7E-06 1.3E-05 4.7E-04 NA 6.0E-Ot NA NA 2E-05 8E-04
Acenaphthylene 7.8E-OB 1.3E-08 2.2E-10 3.6E-11 1.5E-08 2.5E-09 NA NA NA NA NA NA
Anthracene 2.2E-OB 9.91:-07 6.1E-11 2.BE-09 4.3E-09 1.9E-07 NA 3.0E+OO NA NA lE-09 6E-08
Benzo(a)anthracene NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Benzo(a)pyrene NA NA O.OE+OO O.OE+OO O.OE+OO o.OE+OO NA NA NA NA NA NA
Benzo(b/k)fluoranthene NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Benzo(ghijperylene NA NA· O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA

. Bis(2-ethylhexyl)phtralate NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.4E-02 NA NA NA NA NA
Butyl benzyl phtralate NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E+OO NA NA NA NA
Carbazole . NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Chrysene NA. NA O.OE+OO :O.OE+OO O.OE+OO O.OE+OO NA NA . NA NA NA NA
DibenzOfuran NA NA O.OE+OO O.OE+OO O.OE+CO O.OE+OO NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA O.OE+OO . O.OE+OO . o.OE+OO O.OE+OO NA NA NA· NA NA NA
Dichlorcbenzene, 1,2- 2.8E-05 1.9E-04 7.BE-OB 5.4E-07 5.5E-06 3.7E-05 NA NA NA NA NA ·NA
Dichlorcbenzene, 1,4- 1.9E-04 2.9E-04 5.3E-07 B.1E-07 3.7E-05 5.7E-05 NA 2.2E-Ol NA NA 2E-04 3E-04
Diethyl phthalate NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA B.OE+OO NA NA NA NA
Di-n-butyl phthelate NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 1.0E+OO NA NA NA NA
Fluoranthene NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-Ol NA NA NA . NA
Fluorene 1.1E-07 . 4.2E-06 3.0E-10 1.2E-OB 2.1E-OB 8.2E-07 NA 4.0E-Ol NA NA 5E-08 2E-06
Indenoll 23 -cdlovrene NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA

:;: .~ ~"..... '1:-"':::= .?~_t
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TABLE 0-1 (com.)
. SCENARIO 1 - FUTURE CONS1FlUCTlON

EXPOSURE NoD RISK ESTiMATES
INHALATiON OF AIRBORNE (VAPOR PHftSE) CONSTiTUENTS IN AIR

NCBCDAVlSVILLE - SITE 09

AJr l;Qncentratlons a t:xPosure t:stlmates OXICltY va ues HISK t:stimates
Noncancer

. Arithmetic Maximum Mean RME Mean RME Cancer Reference Mean RME Mean RME
.' Mean Air . Air Dose Dose Dose . Dose SI",e Factor Dose Cancer Cancer Hazard Hazard

Concentriltion Concentration (Cancer) (Cancer) (Noncancer) (Noncancer) Onhalation) onhalation) Risk Risk Quotiem Quotient
Constituem /mo/m31 .lmo/m31. /molko-di /molko-di' /molko-di /molka-di /molko-d)-' (maiko-eli /--1 /--1 /--1 /--1

SEMIVOLATiLES (coi1t).
MethylnaphttBlene, 2- 4.9E-07 ·3.5E-06 1.4E-09 9.7E-09 9.5E-OS 6.SE-07 NA NA NA NA NA NA
Methylphenol, 4- NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 5.0E-02 NA NA NA NA
NaphttBlene 2.0E-06 7.0E-05 5.6E-09 2.0E-07 3.9E-07 1.4E-05 NA 4.0E-02 NA NA' 1E-05 3E-04
Phenanthrene 2.4E-OS 1.9E-06 6.SE-11 5.4E-09 4.7E-09 3.SE-07 NA NA NA NA NA NA
Pyrena NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 3.0E-01 NA NA NA NA

PESTiODES,f'CBs
Aldrin NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.7E+01 3.OE-05 NA NA NA NA
BHC, alpha NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 6.3E+OO NA NA NA NA NA
BHC, beta- NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.SE+00 NA NA NA NA NA
Chlordane, alpha NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.3E+00 6.0E-05 NA NA NA NA
Chlordane,gamma- . NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.3E+OO 6.0E-05 NA NA NA NA
000,4,4'- NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 2.4E-01 NA NA NA NA NA
DDE,4,4'- NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 3.4E-01 NA NA NA NA NA
DDT,4,4'- NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 3.4E-01 5.0E-04 NA NA NA NA
Dieldrin NA: NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.6E+01 5.0E-05 NA NA NA NA
Endosulfan U ., NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 6.0E-03 NA NA NA NA
Endrin NA NA O.OE+OO .O.OE+OO O.OE+OO O.OE+OO NA . 3.0E-04 NA NA NA NA
Aroclor-1260 NA NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.7E+OO NA NA NA NA NA

(a) Based on meaSure,d soil gas concentrations

Where:

Dose c [Concentration x IRxRAF x ETxEF x ED) I [BWxAT]'
Cancer Rjsk c Dose x SI",e Factor. . .' .
Hazard Quotient c Dose) Reference DoSe

Inhalation Rate OR) c

Relative Absorption Factor (RAF) c

Exposure 'lime (ET] '"
Exp06Ure Frequency (EF) m

Exposure Duration (ED) '" .
Body Weight [BW) c

Averaging Time (AT] c

2.5m31hr
. 1 for all constituents (- -)

S hr/d
250d!yr

1 yr .
70 kg

25550 d (cancer)
365 d (noncancer)

Mean RME Mean RME
Cancer Cancer Hazard Hazard

Risk Risk Index Index
TOTAL: 4E-09 2E-07 6E-04 :))"2i;;¥.of

I ::}}}::}::::::::::}::::;;;j c Cancer risk> 1E-06 or hazard quotientlindex > 1E+00
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TABLE 0-1 (cont.)
SCENARIO 1 - FUTURE CONSTRUCTlON (ADULT WORKERS)

ESTlMATE OF SOL GAS FLUX FROM SOil
NCSCDAIIISVILLE - SITE 09

::;01 L;c ncentration a Constltuent-SDecllC Constants Flux Estimates
Organic Vapor

Geanetrlc MaxImum Henry's CsrbonlWater Diffusion Mean RME
Mean Soli Soil Law Partition Coefficient Flux due to Flux due to

Concentration Concentration Consta~.(H~~ Coeficlent t~t In IVr (Oa) Soil Soil
Constituent lmoll<o\ ·lmoll<o\ Icm2Js\ lo/s·cm2\ lo/s·cm2\

INORGANICS
Antimony 1.3E+01 9.0E+01 NA NA NA NA NA
Arsenic 3.1E+00 1.4E+01 NA NA NA NA NA
Barium . 5.5E+01 6.8E+02 NA NA NA NA . NA

Beryllium 1.1E+00 5.6E+00 NA NA NA NA NA
Cadmium 3.5E+00 5.6E+01 NA NA NA NA NA
Chromium III (a) 1.7E+01 1.3E+02 NA NA NA NA NA
Chromium VI (a) 2.4E+00 1.9E+01 NA NA NA NA NA
Cobalt 8.9E+00 2.6E+01 NA NA NA NA NA
Copper 1.0E+02 2.8E+03 NA NA NA NA NA
Lead 1.3E+02 2.1E+03 NA NA NA NA NA
Manganese 1.9E+02 1.3E+03 NA NA NA NA NA
Mercury 2.3E-01 1.7E+00 4.7E-01 NA NA NA NA
Nickel 3.0E+01 2.3E+02 NA NA NA NA NA
Silver 1.5E+00 3.5E+01 . NA . NA NA NA NA
Thallium 6.0E-01 6.9E-01 NA NA NA NA NA
Vanadium 2.3E+01 8.2E+02 NA NA NA NA NA
Zinc 3.3E+02 3.1E+03 NA NA NA NA NA

VOLAllLES
Acetone 4.7E-02 5.9E+Ot 1.8E-03 3.7E-01 1.0E-01 3.7E-13 4.7E-10
Benzene 1.3E-02 1.5E+00 2.3E-01 8.1E+01 8.7E-02 5.2E-14 6.0E-12
Butanone, 2- 2.0E-02 1.8E+02 1.9E-03 1.2E+00 8.9E-02 4.5E-14 4.1E-10
ChIorobenzene 1.6E-02 1.8E-01 1.6E-01 1.9E+02 7.7E-02 1.7E-14 1.9E-13
Chloroform 7.7E-03 2.0E-03 1.4E-01 4.4E+01 8.8E-02 3.5E-14 9.2E-15
Ethylbenzene 1.5E-02 9.1E+02 '·3.3E-01 1.8E+02 7.1E-02 3.4E-14 2.0E-09
Tetrachloroethene 1.3E-02 2.0E-03 1.1E+00 2.8E+02 7.4E-02 6.4E-14 9.5E-15
Toluene 1.4E-02 1.5E+04 2.5E-01 1.3E+02 7.8E-02 3.3E-14 3.5E-08
Trichloroethene 1.0E-02 3.8E+00 4.9E-01 9.9E+01 8.1E-02 6.5E-14 2.4E-11
Xylenes (TotaQ 2.4E-02 4.2E+03 2.8E-01 6.4E+02 7.1E-02 1.2E-14 2.1E-09

SEMIVOLATlLES
ACenephthene 4;6E-01 1.7E+01 1.0E-02 1.8E+01 6.0E-02 2.5E-13 9.3E-12
Acenephthylene 3.1E-01 5.1E-02 4.7E-03 4.8E+03 6.1E-02 3.0E-16 4.9E-17
Anthracene 5.1E-01. 2.3E+01 3.6E-03 2.0E+04 5.8E-02 8.4E-17 3.8E-15
Benzo(a)anthracene 1.1E+00 4.1E+01 2.7E-05 I 1.4E+06 NA NA NA
Benzo(a)pyrene 9.6E-01 2.2E+01 2.0E-05 > 1.2E+06 • NA NA NA
Benzo(b/k)fluoranthene 2.1E+OO 8.2E+01 5.0E-04 5.5E+05 NA NA NA
Benzo(ghQperylene 6.3E-01 1.5E+01 5.8E-06 7.8E+06 NA NA NA
Bis(2-ethylhexyQph1talate 1.0E+00 3.3E+01 1.2E-05 1.0E+05 NA NA NA
Butyl benzyl ph1talate 5.1E-01 8.3E+00 5.4E-05 2.1E+02 NA NA NA
Carbazole 6.3E-01 1.0E+01 NA NA NA NA NA
Chrysene 1.0E+00· 2.1E+01 4.4E-05 2.5E+05 NA NA NA
Dibenz:ofuran 4.6E-01 1.2E+01 NA 1.0E+04 NA NA NA
Dibenzo(a,h)anthracerie 5.4E-01 6.4E+00 3.0E-07 1.7E+06 NA NA NA
Dlchlorcbenzene, 1,2- 6.3E-01· 4.3E+00 1.0E-01 6.6E+02 7.1E-02 1.1E-13 7.4E-13
Dlchlorcbenzene, 1,4- 5.5E-01 8.4E-Ot 1.9E-01 1.6E+02 7.1E-02 7.3E-13 1.1E-12
Diethyl phthalate 3.2E-01 ' 4.4E-02 3.5E-05 6.9E+01 NA NA NA
DI-n-butyl phthalate 4.4E-01 1.3E+00 2.6E-03 1.4E+03 NA NA NA
Flueranthene 1.8E+OO 9.4E+01 2.7E-04 4.2E+04 NA NA NA
Fluorene 4.5E-01 1.8E+01 4.9E-03 5.0E+03 5.8E-02 4.1E-16 1.6E-14
Indenort 2 3-trlInvrene' 5.9E-01 1.5E+01 2.9E-06 3.1E+07 NA NA NA

.t.

-:,

~ :,

-:-
,., .. -"'.:''' -":::'



TABLE D-1 (cont.I
SCENARIO ,1 - FlJT\JRE CONSlRUCTlON
ESllMATE OF SOL GAS FLUX FROM SOil

NCBCOAVlSVlLLE - SITE 09

SOl (;oncentratlon a L;onstituent-WecllC l;onstants flux Estimates
, ,

Organic Vapor
Geometric Maxlmum Henry's CarborVWater Diffusion Mean RME
Mean Soil Soil Law Partition Coefficient Flux due to Flux due to

Concentration Concentration Constant (H'I Coeficient (koel In Air (Oal Soli Soli
ConStituent ' , (malkol (malkol (--I (--i (cm2/s1 (o/s"cm21 lo/s"cm21

SEMIVOLAllLES (Cont)
Methylnaphthalene, 2- 7.1E-01 5.0E+00 2.1E-02 8.0E+03 6.4E-02 1.9E-15 1.3E-14
Methylphenal, 4- 3.2E-01 2.8E-01 1.6E-05 4.9E+01 NA NA NA
Naphthalene 5.4E-01 1.9E+01 2.0E-02 1.6E+03 6.8E-02 7.7E-15 2.7E-13
Phenanthrene 1.4E+OO 1.1E+02 1.6E-03 2.2E+04 5.8E-02 9.3E-17 7.5E-15
Pyrene 1.4E+00 8.1E+01 2.1E-04 7.3E+04 NA NA NA

PESll00ES,f'CSs
Aldrin '3.6E-03 3.6E-03 2.1E-02 4.1E+02 NA NA NA
SHC,alpha 2.1E-03 9.8E-04 2.2E-04 1.9E+03 NA NA NA
BHC,bete- 6.2E-03 4.2E-02 9.6E-06 2.9E+03 NA NA NA
Chlordane, alpha 1.4E-02 1.3E-02 2.0E-03 3.3E+05 NA NA NA
Chlordane, gamma..., 1.1E-02 7.6E-03 NA 6.5E+05 NA NA NA
000.4,4'- 2.1E-02 3.2E-01 9.0E-04 4.4E+04 NA NA NA
00E,4,4'- 1.6E-02 8.9E-01 9.7E-04 6.2E+05 NA NA NA
00T,4,4'':'' 1.6E-02 6.6E-02 1.6E-03 4.6E+05 NA NA NA
Dieldrin 5.8E-03 1.2E-02 2.5E-03 2.4E+04 NA NA NA
EndosullBn II . 1.2E-02 7.2E-02 7.9E-04 3.4E+03 NA NA NA
Endrin 5.6E-03 1.7E-03 1.7E-05 8.3E+03 NA NA NA
Aroelor-1260 2.4E-01 1.7E+OO 3.0E-01 2.6E+06 NA NA NA

(a) SLbsurface soil concentrations

'M1ere:

J... =t6t xSa;.J"/r.
01 = [Da xPa10l>j / [PtJ'

. sa... = [Concentration xUC1 xUC2 x H') / [koe x foe)

H'=H/(A"1)

Flux fran Soil P•...,) =
Porous Media Diffusion Coefficient (Ot) =

.Soil Gas from Soli (sa•...,)
Radius (zone of Influence) (r) =
Vapar Diffusion Coefficient in Air Oa) =
Air Filled Porosity of Soil (pa)
Totel Soil Porosity (Pt) =

. Unit Conversion for Soil Oensity(UC1) =
Unit Conversion (UC2) =
Dimensionless Henry's Law Constant (H'I =
Organic Carbon Water Partition Coefficient (koel =
Fmction Organic Carbon (foe) = '
Henry's Law Constant (H) =
Univeisal Gas Constant (AI =
Tempemture (T) '"

CSg/s"cm2
CScm2/s'
CSg/cm3

363cm
CScm2/s

0.28 (--I
0.43 (--)

1.5E-03 kg/cm3
1E-03g/mg

CS(--)
CS(--)

0.02 (--)
CS alln"m3/mol

.8.2E-05 alln"m3/mol"K
293K



TABLED-l (cont.)
SCENMIO 1 - FunJRE CONSmUCllON (ADULT WORKERS)

ESllMATE OF AMBIENT AIR CONCENlRA1l0N
'NCBCDAIIISVILLE - SITE 09

~ux Estimates
Mean RME

Ambient AIr Ambient AIr
Mean RME Concentration Concentration

FLux (J) Flux (J)
~~~j"'~ ~C.....~

Constituent In/s·cm2i In/s·cm21 m 1m3 ma/m3

INORGANICS
Antimony NA NA NA NA
Arsenic, NA NA NA NA
Barium NA NA NA NA
Beryllium NA NA NA NA
Cadmium NA NA NA NA
Chromium III (a) NA NA NA NA
Chromium VI (a) NA NA NA NA
Cobart NA NA NA NA
Copper NA NA NA NA
Lead "- NA NA NA NA
Manganese 'NA NA NA NA
Mercury NA NA NA NA
Nickel NA NA NA NA
Silver NA NA NA NA
Thallium NA NA NA NA
Vanadium NA NA NA NA
Zinc NA NA NA NA

VOLAllLES
Acetone 3.7E-13 4.7E-l0 9.7E-OS 1.2E-Ol
Benzene S.2E-14 6.0E-12 1.4E-OS 1.SE-03
Butanone,2- 4.SE-14 4.1E-l0 'l.2E-OS 1.1E-Ol
Chlorobeniene 1.7E-14 1.9E-13 4.4E-06 5.OE-OS
Chloroform 3.SE-14 ' 9.2E-1S 9.2E-06 2.4E-06
Ethylbenzene 3.4E-14 \ 2.0E-09 8.7E-06 S.lE-Ol
Tetrachloroettiene 6.4E-14 . 9.SE-1S 1.7E-OS 2.SE-06
Toluene 3.3E-14 3.SE-08 8.6E-06 9.0E+OO
Trichloroethane 6.5E-14 2.4E-ll 1.7E-OS 6.3E-03
Xylenes (Tota~ 1.2E-14 2.1E-09 3.1E-06 S.4E-Ol

SEMIVOLAllLES
Acenaphthene 2.SE-13 9.3E-12 6.5E.,-05 2.4E-03
Acenaphthylene 3.0E-16 4.9E-17 " 7.8E-08 1.3E-08
Anthracene 8.4E-17 3.8E-15 2.2E-08 9.9E-07
Benzo(a)anthracene NA NA NA NA
Benzo(a)pyrene NA NA NA NA
Benzo(b/k)fluoranthene NA NA NA NA
Benzo(ghijperylene NA NA NA NA
Bls(2-ethylhexyl)phthalate NA NA NA NA
Butyl benzyl phthalate NA NA NA NA
Carbazole NA NA NA NA
Chrysene NA NA NA NA
Dibenzofuran NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA
Dichlorcbenzene, 1,2- 1.1E-13 7.4E-13 2.8E-05 1.9E-04
Dichlorcbenzene, 1,4- 7.3E-13 1.1E-12 1.9E-04 2.9E-04
Diethyl phthalate NA NA NA NA
Di-n-butyl phthalate NA NA, NA NA
Fluorantliene NA NA NA NA
Fluorene 4.1E-16 1.6E-14 1.lE-07 4.2E-06
Inderioll 23-lrllovrene NA NA NA NA



TABLE 0-1 (cont.)
SCENARIO 1 - FUTURE CONSlRUcnON

, ESllMATE OF AMBIENT AlR CONCENTRA1l0N
NCBCDA\I1SVlLLE - SITE 09

Flux i:stimates
Mean RME

AmbientAlr AnibientllJr
Mean RME Concentration Concentration

Flux (J) FLux (J) (~c.....~ (~c.....~Constituent (0/s*cm21 (0/s*cm2i mo/m3 me/m3

SEMIVOLAllLES i60nt)
Methylnaphtl'alene, 2- 1.9E-15 1.3E-14 4.9E-07 3.5E-06
Methylphenol, 4- NA NA NA NA
Naphtl'alene 7.7E-15 2.7E-13 2.0E-06 7.0E-05
Phenanthrene . 9.3E-17 7.5E-15 2.4E-08 1.9E-06
Pyrene NA NA NA NA

PESllClDES,pCBs
Aldrin NA NA NA NA
BHC, alpl'a' NA NA NA NA
BHC, beta- NA NA NA NA
Chlordane, alpl'a NA NA NA NA
Chlordane;gamma- NA NA NA NA
000,4,4'- NA NA NA NA
DDE,4,4'-. NA NA NA NA
DDT,4,4'- NA NA NA NA
Dieldrin NA NA NA NA
Endosulfan II NA NA NA NA
Endrin NA NA NA NA
Aroeler-1260 NA NA NA NA

Where:

C••w~.. = (JxAx UC1 x UC2) / (LxDH xWS)

AmbientllJr Conceritmtion (C..~•..l =
Flux (J) = ,
Area of Site (A) =' ,
Unit ConVersion' (UC1) =
Unit Conversion (UC2) =
Effective Length of Site (L) = .
Diffusion Height (DH) = .
Wind Sp~ (WS) =

CSmg/m3
CSg/s*om2

6.1E+08cm2
1E+03mg/g
1E+06 cm3/m3

2.5E+04cm
200cm
474 cm/s

•



TABLE 0-2
SCENARIO 2 - FunJRE ~ECflEAllON(yOlJiHS AGED 2 TO 18 YEARS)

EXPOSURE Am RISK ESllMATES
INODENTAL INGESllON OF SOIL

NCSCDAVlSVlLLE - STE 09

Soil Concentrations la E>cPosure Estimates oxtcitv Values Risk Estimates

Constituent

GeOmetric MaxImum I Relative
Mean Soil Soil Absorption

Concentration. Concentration Factor
(molko) (molko) (--)

Mean RME Mean RME I Cancer Noncancer
Dose Dose Dose Dose Slcpe Reference

(Cancer) (Cancer) (Noncancer) (Noncancer) Factor (OraQ Dose (OraQ
-"-- -" (molko-d! (molko-dl (molko-d! (molko-d!-I Imnlkn-rll

MOOn
Cancer

Risk
(--I

RME
Cancer

Risk
(--I

Mean
Hazard

Quotient
(--)

RME
Hazard

Quotient
(--I

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Vanadium
linc

5.7E+03
1.2E+Ol
2.6E+OO
3.6E+Ol
1.lE+OO
1.7E+OO
1.9E+Ol
2.6E+OO
9.4E+OO
9.6E+Ol
1.lE+02
1.9E+02
2.1E-Ol
2.9E+Ol
9.4E-Ol
7.5E-of·
1;8E+Ol
2.8E+02

3.8E+04
.6.sE+Ol
3.3E+Ol
1.2E+03
7.5E+Ol
1.7E+02
8.4E+02
1.2E+02
4.3E+02
2.5E+04
8.7E+03
2.9E+03
2.8E+00
4.2E+03
3.2E+OO
3.3E+Ol
1.3E+02
3.4E+04

1
1
1
1
1
1
1
1
1
1

0.4
1
1
1
1
1
1
1

9.6E-04
1.9E-06
4.4E-07
6.0E-06
1.8E-07
2.8E-07
3.1E-06 .
4.4E-07
1.6E-06
1.6E-OS
7.0E-06
3.2E-05
3.5E-OS
4.8E-06
1.6E-07
1.3E-07
3.OE-06
4.7E-05

6.3E-03
1.1E-05
5.4E-06
2.0E-04
1.3E-05
2.9E-05
1.4E-04

. 2.0E-05
7.2E-05
4.1E-03
5.BE-04
4.9E-04
4.7E-07
7.0E-04
5.3E-07
5.5E-06
2.2E-05
5.7E-03

4.2E-03
B.4E-06
1.9E-06
2.6E-05
B.OE-07
1.2E-06
1.3E-05
1.9E-06

·6.8E-06
6.9E-OS
3.1E-05
1.4E-04
1.6E-07
2.1E-05
6.BE-07
5.5E-07
1.3E-05
2.1E-04

2.8E-02
4.7E-05 .
2.4E-05
B.7E-04
5.5E-05
1.3E-04
6.1E-04
8.7E-05
3.1E-04
1.8E-02
2.5E-03
2.1E-03
2.0E-06
3.1E-03
2.3E-06
2.4E-05
9.7E-05
2.5E-02

NA
NA

1.8E+00
NA

4.3E+OO
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
4.0E-04
3.0E-04
7.0E-02
5.0E-03
1.0E-03
1.0E+00
5.0E-03

NA
3.7E-02

NA
l.4E..,Ol
3.0E-04
2.0E-02
5.0E-03
5.0E-03
7.0E-03
3.0E-Ol

NA NA
NA NA

BE-07 ;?};~E::f:M:

NA NA
BE-07 }:}:~E::+9$

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA . NA
NA NA
NA NA
NA NA
NA NA

NA
2E":'02
6E-03
4E-04
2E-04
lE-03
lE-05
4E-04

NA
2E-03

NA
lE-03
5E-04
lE-03
lE-04
lE-04
2E-03
7E-04

NA
lE-Ol
8E-02
lE-02
lE-02
lE-Ol
6E-04
2E-02

NA
5E-Ol

NA
2E-02
7E-03
2E-Ol
5E-04
5E-03
lE-02
8E-02

VOLAllLES
Acetone
Chloroform
Tetrachloroethane
Toluene
TrichlClroethane. 1,1,1-

1.7E-02
6.9E-03
7.6E-03
4.0E-03
7.7E-03

1.1E-Ol
1.6E-02
1.2E-02
3.0E-03
4.0E-03

1 2.9E-09
1 1.1E-09
1 1.3E-09
1 6.6E-l0
1 1.3E-09

1.BE-OB
2.7E-09
2.0E-09
5.0E-l0
6.7E-l0

1.3E-OB
5.0E-09
5.5E-09
2.9E-09
5:6E-09

8.0E-OB
1.2E-OB
8.7E-09
2.2E-09
2.9E-09

NA
6.1E-03
5.2E-02

NA
NA

1.0E-Ol
1.0E-02
1.0E-02
2.0E-Ol

NA

NA
7E-12
7E";'11

NA
NA

NA
2E-ll
lE-l0

NA
NA

lE-07
5E-07
5E-07
lE-OB

NA

8E-07
lE-06
9E-07
lE-OS

NA

SEMIVOLAllLES
Ac'emphthene
Acemphthylene
Anthracene
Benzoic acid
Benzo(a)anthracene
Benzo(a)pyrene .
Benzo(blk)f1uorarrthene
Benzo(ghQperylene
Bis(2-ethylhexyl)phthalate
Butyl benzyl phthalate
Calbazole
Chryserie
Dibenzofuran
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
Fluoranthene.
Fluorene
Indeno(l,2,3-od)pyrene
Methylmphthalene, 2
Naphthalene
Phemnthrene
Pyrene
TCDD: 2.3.7.8-

3.1E-Ol
3:8E:"01
4.2E-Ol
4.7E-Ol
7.8E-Ol
6.9E-Ol
1.3E+OO
4.7E-Ol
4.2E-Ol
3.2E-Ol .
5.3E"-01
7.6E-Ol
2.1E-Ol.
2.8E-Ol
3.6E-Ol
1.2E+OO
2.5E-Ol
4.6E-Ol
3:7E-Ol
3.2E-Ol
1.0E+OO
9.9E-Ol
2.1E-04

HE+Ol
.9.1E-Ol
2.2E+Ol
8.7E-Ol
6.9E+Ol
4.5E+Of
2.2E+02
2.9E+Ol
2.3E+OO
3.3E-Ol
1.8E+Ol
6.3E+Ol
8.4E+00
6.5E+00
5.7E+00
1.4E+02
1.5E+Ol
2.4E+Ol .
4.3E+00
9.3E+00
1.3E+02
1.2E+02
2.3E-04

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 .

1
1
1
1
1
1

5.1E-08 .
6.3E-08
7.0E-08
7.8E":OB·
1.3E,-07
1.2E-07
2.1E-07
7.BE-OS
7.0E-OB
5.4E-OS
8.8E";'08
1.3E-07
3.6E-OB
4.7E-OS
6.0E-OB
2.0E-07
4.2E:"OB
7.7E-OB
6.1E-OB
5.3E-OS
1.7E-07
1.6E-07
3.5E-ll

2.3E-06
1.5E-07
3.6E-06
HE-07
1.lE-05
7.5E-06
3.7E-05
4.8E-06
3.BE-07
5.5E-OS
3.0E-06
1.0E-05
1.4E-06
1.1E-06
9.5E-07
2.3E-05
2.5E-06
3.9E-06
7.1E-07
1.5E-06
2.2E-05
2.0E-05
3.8E-ll

2.2E-07
2.BE-07
3.1E-07
3.4E-07
5.7E-07
5.0E-07
9.3E-07
3.4E-07
3.1E-07
2.3E-07
3.9E-07
5.5E-07
1.6E-07
2.0E-07
2.6E-07
B.5E-07
1.8E-07
3.4E-07
2.7E-07
2.3E-07
7.4E-07
7.2E-07
1.5E-l0

1.0E-05
6.6E-07
1.6E-05
6.3E-07
5.0E-05
3.3E-05
1.6E-04
2.1E-05
1.7E-06
2.4E-07
·1.3E-05
4.6E-05
6.1E-06
4.7E-06
4.1E-06
1.0E-04
1.lE-05
HE-05
3.1E-06
6.8E~06

9.5E-05
B.7E-05
1.7E-l0

NA
NA
NA
NA

7.3E+00
7.3E+00
7.3E+OO

NA
1.4E-02

NA
NA

7.3E+OO
NA

7.3E+00 .
NA
NA
NA

7.3E+OO
NA
NA
NA
NA

1.5E+05

6.0E-02
NA

3.0E-Ol
4.0E+OO

NA
NA
NA
NA

2.0E-02
2.0E-Ol

NA
NA
NA
NA

1.0E-Ol
4.0E-02
4.0E-02

NA
NA

4.0E-02
NA

3.0E-02
NA

NA NA
NA NA
NA NA
NA NA

9E-07: ::::.8E'i''OS::
......8E~0!; f:~gHW
":;:(~f()El:: ??~Ef()4:

NA NA
lE-09 5E-09

NA -NA
NA NA

9E- 07' :::111;;:;:;('1$:
NA NA

3E-07 .. :!!I;;:;:;'Qlj'
NA NA
NA NA
NA NA

6E-07 :;? {3E;;liis:
NA ..···NA
NA NA'
NA NA
NA NA

,::{{'sE;;loll ": ?'ilE;;lOO':

4E-06
NA

lE-06
9E-OB

NA
NA
NA
NA

2E-05
lE-06

NA
NA
NA
NA

3E-06
2E-05
5E-06

NA
NA

6E-06
. NA

:iE-05
NA

,,2E-04
NA

5E-05
2E-07

NA
NA
NA
NA

BE-05
lE-06

NA
NA

,NA
NA

4E-05
3E-03
3E-04

NA
NA

2E-04
NA

3E-03
NA



TABLE 0-2 (cont.)
. SCENAAIO 2 -FUlURE RErnEATIONAL (YOUlHS AGED 2 TO 18 YEARS)

EXPOSURE AND RISK ESTIMATES
INODENTAL INGESTlON OF SOIL (coni)

NCBCDAVlSVlLlE - SITE 09

Sol COncentrations a !:xposure t:stimates OXICI!y va ues HISK t:stlmates

Geometrio MaxImum Relative Mean RME Mean RME Cancer Noncancer Mean RME Mean RME
, MeariSoll Soil Absorption Dose Dose Dose Dose Slqle Reference Cancer Cancer Hazard Hazard

Concentration Concentration Fac10r (Cancer) , (Cancer) (Noncancer) (Noncancer) Factor (OmQ Dose (OmQ Risk Risk Quotient Quotient
. Co~iiuem" (molkol imolkol (--l (molko-dl· (molko-dl '(molko-dl (molko-dl (molko-dl-1 (mQIkQ-di (--I 1--1 1--1 I--l

PESTlaOES,f>CBs
BHC,beta- 6.9E-03 2.1E-02 1 1.2E-09 3.5E-09 5.0E-09 1.5E-08 1.8E+00 3.0E-04 2E-09 6E-09 2E-05 5E-05
Chlordane, alpha 1.4E-02 2.8E-02 0.3 7.1E-10 1.4E-09 3.1E-09 6.1E-09 1.3E+00 6.0E-05 9E-10 2E-09 5E-05 1E-04
Chlordane, gamma- 1.3E-02 2.3E-02 0.3 6.4E-10 1.1E-09 2.8E-09 5.0E-09 1.3E+00 6.0E-05 8E-10 1E-09 5E-05 8E-05
000,4,4'- 1.2E-02 9.5E-02 0.3 6.2E-10 4.7E-09 2.7E-09 2.1E-08 2.4E-01 5.0E-04 1E-10 1E-09 5E-06 4E-05
DDE,4,4'-, 1.0E-02 1.6E-02 0.3 5.0E-10 8.0E-10 2.2E-09 3.5E-09 3:4E-01 5.0E-04 2E-10 3E-10 4E-06 7E-06
DDT,4,4'- 1.7E-02 6.0E-02 0.3 8.7E-10 3.0E-09 3.8E-09 1.3E-08 3.4E-01 5.0E-04 3E-10 1E-09 8E-06 3E-05
Dieldrin 9.0E-03 5.4E-02' 0.3 4.5E-10 2.7E-09 2.0E-09 1.2E-08 1.6E+01 5.OE-05 7E-09 4E-08 4E-05 2E-04
Endosulfan II 7.4E-03 7.4E-03 1 1.2E-09 1.2E-09 5.4E-09 5.4E-09 NA 6.0E-03 NA NA 9E-07 9E-07
Endosulfan sulfate 1.1E-02 3.3E-02 1 1.8E-09 5.5E-09 7.8E-09 2.4E-08 NA NA NA NA NA NA
Endrin 9.3E-03 2.4E-02 0.3 4.6E-10 1.2E-09 2.0E-09 5.2E-09 NA 3.0E-04 NA . NA 7E-06 2E-05
Endrin aldehyde ' 5.3E-03 1.1E-01 0.3 2.6E-10 5.5E-09 1.2E-09 2.4E-08 'NA NA NA NA NA NA
Endrin ketone 1.2E-02 5.7E,-02 0.3 6.0E-10 2.8E-09 2.6E-09 1.2E-08 NA NA NA NA NA NA
Heptachlor 5.6E-03 1.4E-03 0.3 2.8E-10 .. 7.0E-11 1.2E-09 3.1E-10 4.5E+00 5.0E-04 1E-09 3E-10 2E-06 6E-07
Heptachlor'epoxlde 6.1E-03 ' 2.9E-02 0.3 3.1E-10 1.4E-09 1.3E-09 6.3E-09 9.1E+00 1.3E-05 3E-09 1E-08 1E-04 5E-04
Methoxychlor, p,p'- 5.4E-02 6.3E-01 0.3 2.7E-09 3.1E-08 1.2E-08 1.4E-07 NA 5.0E-03 NA NA 2E-06 3E-05
Aroclor-1260, - 2.0E-01 " 3.0E+01 - ' . 0.3 1.0E-08 1.5E-06 4.4E-08 6.5E-06 7.7E+OO NA 8E-08 ~:~\\ti:l+~~ NA NA

(a) Surface soil 'concentrations

Where:

Dose = [Conce~tion x UC x fR x RAF x EF x ED] I [BWxAt]
Cancer Risk =Dose x Slqle Factor '
Hazard Quatiel1\ =Dose/ R8ference Dose

Mean RME
Cancer Cancer

Risk Risk
TOTAL:~::~,l;f9$:: \!ii:lfM:

Mean
Hazard

Index
4E-02

RME
Hazard

Index
1E+00

Unit Conversion (UC) = 
fngestionRate VR) =
Relative Absorption Factor (RAF) =
Exposure Frequency (EF) =
Exposure Dumtion (ED) =
Body Weight (BW) c
Avemging Time (AT) =

1E~06 kg/mg
, 125 mg/d

CS Constituent-specific (--)
72 d/yr
16yr

, 33.9 kg
25550 d (cancer)
5840 d (noncancer)

" ...' .

1:=:: ;:::::::::::::::::::::::::1 = Cancer risk> 1E-06 or hazard quotientlindex > 1E+00



TABLE 0-2 (cont.)
SCENARIO 2 - FlJiURE RECREATION (YOUTHS AGED 2 TO 18 YEARS)

CANCER RISK ESTlMAlES USING TEFs FOR CARONOGENIC PAHs
INOoENTAL INGESTION OF saL

NCSCoAVlSVlLLE - SllE 09

Constituent

Mean
Cancer

Risk
1--1

RME
Cancer

Risk
1--1

INORGANICS
AlUminum
Antimony
Amanic
Barium'
Beryllium
Cadmium
Chr'omiumlll
Chromium VI
Cobalt
Copper
Lead

. ,Manganese
Mercury
Nickel
Selenium
Silver
Vanadium
Zinc

NA NA
NA NA

8E-07 ::i::~:::::,~~f~~:
NA NA

8E-07 {/::' ::{:::1i,E.f~~~
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

VOLAllLES
Acetone
Chloroform
Tetrachloroethane
Toluene
Trichloroelhane, 1,1,1-

NA
7E-12
7E-11

NA
NA

NA
2E-11
1E-10

NA
NA

SEMIVOLATlLES
ACeraphthene
Aceraphthylene
Anthracene
Benzoic acid
Benzo(a)anthracene A

BenZo(a)pyrene A

Benzo(b/k)fluoranthene A .

Benzo(ghijperylene
Bis(2- ethylhexyl)phthalate
Butyl benzyl phlhalate
Carbazole
Chrysene A

Dibenzofuran
Dibenzo(a,h)anthracene A

Di-n-butyl phthalate
Fluoranthene
Fluorene
indeno(1 ,2,3-cd)pyrene A

Methylrai>hthelene, 2
Naphthalene .
Pheranthrene
Pyrene
Tam. 2.3.7.8

NA NA
NA NA
NA NA
NA NA

:i=~~II:lliil:II::~i~gil
NA NA

1E-09 5E-09
NA NA
NA NA

4E-09 3E-07
NA NA

4E-07 :>:~»{~I;s!()~:
NA NA
NA NA
NA NA

1E- 07:: {{~"':ii;Mii
NA • NA
NA NA
NA NA
NA NA

:~{{{5E::::M'J: {{::{ji;:;i::iiii"



TABLE 0-2 (cont.)
SCENARIO 2 - FlffiJRE RE~EATlONAL(yOlJTl-1S AGED 2 TO 18 YEARS)

CANCER RISK ESTlMATES USING TEFs FOR CARONOGENIC PAHs
INODENTAL INGESTlON OF Sal

NCBCDAVlSVILLE - SITE 09

Mean RME
Cancer Cancer

Risk Risk
Constituent 1-_1 1--\

PESTlODES,flCBs
BHC,be1a- 2E-09 6E-09
Chlordane, alplB ·9E-10 2E-09
Chlordane, gamma- 8E-10 1E-09
000,4,4'- 1E-10 1E-09
DDE,4,4'- 2E-10 3E-10
DDT. 4,4'- 3E-10 1E-09
Dieldrin 7E-09 4E-08
Endosulfan II NA NA
Endosulfan sulfate NA NA
Endrin NA NA
Endrin aldehyde NA NA
Endrin ketone NA NA
Hepmchlor 1E-09 3E-10

..' Hepmchloi epoxide 3E-09 1E-08
Methoxychlor; P,P'":" NA NA
Aroclor-1260 8E-OB' ::/'::':,})~+O~::

...

TOTAL:

Mean RME
Cancer Cancer

Risk Risk
:~g+@))::" }2~'iiQ{

. ','

[Z;y,??::· ::::::::,:,:::,:::::,:,:,:::::,:",:,:,:::"""",: ?IIB] = Cancer"risk > 1E-06 or

A Carcinogenic PAH



TABLE 0-2 (cont.)
SCENAAI02 - FunJRE RECREAllON (yOUTHS AGED 2TO 18 YEARSJ

. EXPOSURE AN) RISK ESllMATES
DERMAL CONTACT WITH SOIL
NCBCDA..,SVlLLE - SITE 09

SOl Concentrabons a ExDosure EstImates O)(lcitY Va ues Hlsl(Estlmates

. Geanetrlc Maximum . Relative Mean RME Mean ·RME Cancer Noncancer Mean RME Mean RME
Mean Soil :Soli Absorption Dose Dose Dose Dose Slepe Reference Cancer Cancer Hazard Hazard.

Concentra~: Concentration Factor (Cancer) (Cancer) (Noncancer) (Noncancer) i.actor (Ora~ Dose (Ora~ Risk Risk Quotient Quotie~

Constituent Ima/k Cmalko) C--)Cmalka-di Iml1/k,;-di 'Imn/kl1-di 'Imn/ka-di ma/ka-d)·' Cma/ka-di 1--1 1--1 1--1· 1--

INORGANfCS
Aluminum 5.7E+03 3.8E+04 NA O.OE+OO O.OE+OO O.OE+OO o.oE+OO NA NA NA NA NA NA
Antimony 1.2E+01 6.5E+01 NA O.OEi-oO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-04 NA NA NA NA
Arsenic 2.6£:+00 3.3E+01. NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.8E+00 3.0E-04 NA NA NA NA
Barium 3.6E+01 .1.2Ei-03 NA O.OE+oo O.OE+OO O.OE+OO O.OE+OO NA 7.0E-02 NA ·NA NA NA
Beryllium 1.1E+00. 7.5E+01 NA O.OE+oo O.OE+OO O.OE+OO O.OE+OO 4.3E+OO 5.0E-03 NA NA NA NA
Cadmium 1.7E+00 1.7E+02 0.01 8.1E-09 8.1E-07 3.5E-08 3.6E-06 NA 1.0E-03 NA NA 4E-05 4E-03
Chromium III 1.9E+01 8.4E+02 NA O.OE+oo O.OE+OO O.OE+OO O.OE+OO NA 1.0E+00 NA NA NA NA
O1romium VI 2.6E+OO 1.2E+02 .NA O.OE+OO O.OE+OO O.OE+OO .O.OE+OO NA 5.0E~03 NA NA NA' NA
Cobalt 9.4E+00 4.3E+02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Copper 9.6E+01 2.5E+04 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 3.7E-02 NA NA NA NA
Lead 1.1E+02 8.7E+03 NA O.OE+OO O.OE+OO O.OE+OO O.oE+OO NA NA NA NA NA NA
Manganese 1.9E+02 . 2.9E+03 NA O.OE+OO O.OE+oo O.OE+OO O.OE+OO NA 1.4E-01 NA NA NA NA
Mercury 2.1E-01 2.8E+OO NA O.OE+oo O.OE+oo O.OE+OO O.OE+OO NA 3.0E-04 NA . NA NA NA
Nickel 2.9E+01 4.2E+03 NA O.OE+oo O.OE+OO O.OE+OO O.OE+OO ·NA 2.0E-02 NA NA NA NA
Selenium 9.4E-01 3.2E+00 NA O.OE+oo O.OE+OO O.OE+OO O.OE+OO NA 5.0E-03 NA NA NA NA
Silver 7.5E-01 3.3E+01 NA o.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 5.0E-03 NA NA NA NA
Vanadium - 1.8E+01 1.3E+02 NA O.OE+OO O.OE+oo O.OE+oo O.OE+OO NA 7.0E-03 NA NA NA NA
Zinc 2.8E+02 3.4E+04 NA O.OE+OO O.OE+oo O.OE+oo O.OE+oo NA 3.0E-01 NA NA NA NA

VOLAllLES
Acetone 1.7E-02 1.1E-01 . NA O.OE+OO O.OE+oo O.OE+OO O.OE+OO NA 1.0E-01 NA NA NA NA
O1lorofonn 6.9E-03 1.6E-02 NA O.OE+oo O.OE+OO O.OE+OO O.OE+OO 6.1E-03 1.0E-02 NA NA NA NA
Tetrachloroethene 7.6E-03 1.2E...,02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 5.2E-02 1.0E-02 NA NA NA NA
Toluene 4.0E-03 3.0E-03 NA O.OE+OO O.OE+OO O.OE+oo O.OE+OO NA 2.0E-01 NA NA NA NA
TrichloroetIBne, 1,1,1- 7.7E-03 4.0E-03 NA O.OE+OO· . O.OE+oo .0.OE+00 O.OE+OO NA NA NA NA NA NA

SEMIVOLAllLES
ACeraphthene 3.1E-01 1.4E+01 NA O.OE+OO. o.OE+OO O.OE+OO O.OE+OO NA 6.0E-:02 NA NA NA NA
Acenaphthylene 3.8E-01 9.1E-01 NA O.OE+oo O.OE+oo O.OE+OO O.OE+OO NA NA NA . NA NA NA
Anthracene 4.2E-01 2.2E+01 NA O.OE+oo O.OE+oo . O.OE+OO O.OE+OO NA 3.0E-01 NA NA NA . NA

Benzoic acid 4.7E-01 8.7E-01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E+OO NA NA NA NA
Benzo(a)anthracene 7.8E:"01 6.9E+01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA NA NA
Benzo(a)pyrene 6.9E-01 4.5E+01 ·NA· O.OE+OO O.OE+oo O.OE+OO O.OE+OO 7.3E+00 NA NA NA NA NA
Benzo(blk)fluoranthene 1.3E+OO 2.2E+02 NA O.OE+oo O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA NA NA
Benzo(ghijperylene 4.7E'-01 2.9E+01 NA O.OE+OO O.OE+OO O.OE+.OO O.OE+OO NA NA NA NA NA NA
bis(2- Ethylhexy~phtlBlate 4.2E-01. 2.3E+OO NA O.OE+oo O.OE+oo O.OE+OO O.OE+OO 1.4E-02 2.0E-02 NA NA NA NA
Butyl benzyl phtIBlate 3.2E-01 3.3E-01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 2.0E-01 NA NA NA NA
Carbazole 5.3E-01 1.8E+01 NA O.OE+oo O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
O1rysene : 7.6E-01 6.3E+01 NA O.OE+oo . O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA -NA NA
Dibenzofuian 2.1E.,.01 8.4E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO· NA NA NA NA NA NA
Dibenzo(a,h)anthracene 2.8E-01 6.5E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA NA NA
Di-n-butyl phtlBlate 3.6E-01· .5.7E+OO NA O.OE+oO. O.OE+OO O.OE+OO O.OE+OO NA 1.0E-01 NA NA NA NA
Fluoranthene 1.2E+OO 1.4E+02 NA o.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-02 NA NA NA NA
Fluorene . 2.5E-01 1.5E+01 . NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-02 NA NA NA NA
Indeno(1,2,3-od)pyrene 4.6E-01 2.4E+01 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 7.3E+OO NA NA NA NA NA
MethylnaphtlBlene, 2- 3.7E'-01 4.3E+00 NA O.OE+OO O.OE+OO . O.oE+OO O.OE+OO NA NA NA NA NA NA
NaphtlBlene 3.2E-01 9.3E+OO NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 4.0E-02 NA NA NA . NA
Phenanthrene 1.0E+OO 1:3E+02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Pyrene 9.9E-01 1.2E+02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO . NA 3.0E-02 NA NA NA NA
TCDD 2.378- . 2.1·E-04 2.3E-04 0.04 4.0E 12 4.3E 12 1.8E-11 1.9E-11 1.5E+05 NA 6E-07 6E-07 NA NA

;- ..



. TABLE 0-2 (cont.)
SCENARIO 2 - Fl1TURE RECREATlONAL (YOUTHS AGED 2TO 18 YEARS)

EXPOSURE AND RISK ESTlMATES
DERMAL CONTACT WITH Sal (cont)

NCBCDAIIlSVlLLE - SITE 09

Soli Concentrabons al' ExDosure Estlmates oXlcitv Va ues NISI( t:stlmates

Geometric .. Maximum Relative Mean RME Mean RME Cancer Noncancer Mean RME Mean . RME
Mean Soli . Soil Absorption Dose Dose Dose Dose SIq:le Reference Cancer Cancer. Hazard . Hazard

Concentration. Concentration Factor . (Cancer) (Cancer) (Noncancer) (Nonce.ncer) Factor (OraQ Dose (OraQ Risk Risk Quotient Quotient
'ConstitUent . . Imolkol . Imoikol 1--1 Imolko-di Imolko-di' Imolko-di' . Imolko-dl Imolko-dl-' Imolko-di 1--1 . 1--1 1--1 . 1--)

. ' .

PESTlODES,f'CBs'
O.OE+·OO 3,OE-04BHC,beta- 6.9E-03 2,1E-'02 NA O.OE+OO O.OE+OO O.OE+OO 1.8E+OO NA NA NA NA

Chlordane, alphli 1.4E-02 2.8E-02 NA O.OE+OO O.oE+OO O.OE+OO O.OE+OO i.3E+00 6.oE-05 NA NA NA· NA
Chlordane, gamma- 1.3E-02 2.3E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO i.3E+00 6.0E-05 NA NA NA NA
000.,4,4'- i.2E-02 9.5E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 2.4E-01 5.0E-04 NA NA NA NA
DDE,4,4'- i.0E-02 1.6E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 3.4E-01 5.0E-04 NA NA NA NA.
DDT, 4,4'- i.7E-02 6.0E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 3.4E-01 5.0E-04 NA NA NA NA
Dieldrin 9.0E-03 5.4E-02 NA ·O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.6E+Ol 5.0E-05 NA NA NA NA
Endosulfan II 7.4E-03 7.4E-03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO . NA 6.0E-03 NA NA NA NA
Endosulfan sulfate i.iE-02 3.3E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Endrin 9.3E-03 2.4E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA 3.0E-04 NA . NA· NA NA
Endrin aldehyde 5.3E-03 l.iE-Ol NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Endrin ke10ne i.2E-02 5.7E-02 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
HEPtachlor 5.6E-03 i.4E-03 NA O.OE+OO O.OE+OO O.OE+OO O.OE+OO 4.5E+00 5.0E-04 NA NA NA' NA
HEPtachlor epoxide 6.iE-03 2.9E-02 NA O:OE+OO O.OE+OO O.OE+OO O.OE+OO 9.1E+00 i.3E-05 NA . NA NA NA
Me1hoxychlor, p,p•...: 5.4E-02 6.3E-01 NA O.OE+·OO O.OE+OO O.OE+OO O.OE+OO NA 5.0E-03 NA NA NA NA
Aroclor-i260 2.0E-Oi . 3.0E+Ol . 0.06 5.7E-09 8.5E-07 2.5E-08 3.7E-06 7.7E+OO NA 4E-08 :::r:tgfP$: NA NA

(a) Surface soil conoeirtrations

Where:

Dose Q [Concentration x UC x CR x RAF x EF x ED) I [BW x AT)
Cancer Risk,:, DOse xSIq:le Factor '. ..'
Hazard Quotient = DoSe I Reference DoSe

TOTAL:

Mean RME
Cancer Cancer'

Risk Risk
6E-07::::::rgf¢

Mean
Hazard

Index
4E-05

RME
Hazard

Index
4E':'03

Unit COnversion (UC)':. .
Dermal ContaCt Rilte (m) Q.:'

. Relative Absorptioh FactOr (AAF) ;"
Exposure Frequency (EF) Q

Exposure Duration (ED) Q

Body Weight (BW) Q

Averaging lime (Al) Q

iE-06 kg/mg
.355 mg/d
. CS Constituilnt-specific (--)

72dlyr .
i6yr

33.9 kg
·25550 d (cancer)

5840 d (nonce.ncer)

[IT:: ::::::::::::::::::::::1 Q Cancer risk> lE-06 .or hazard quoti~ntlindex >' iE+OO



Ground water Concentrations

TABLE 0-2 (cont.)
SCENARIO 2 - FunJRE RECREATION (yOVlHS AGED 2 TO 18 YEARS)

EXPOSURE NoD RISK ESTIMATES
DERMAL CONTACT WITH mOUND WATER WHILE SHOwellNG

Nc8CDA\o1SVlLlE - SITE 09

Exposure Estimates oxlcity Values Risk Estimates

Constituent

Geometric Mean
Ground Water
Concentration

(main

Maximum
Ground Water
Concentration

(main

AdjUSted
Dermal Mean AME Mean RME

Permabillty Dose . Dose Dase Dose
Co'nstant (Cancer) (Cancer) (Nancancer) (Nonc:ancer)

(cmlhr) (mg!kg-d) (mg!kg-dl (mQ!ko-dl (mg!ka~dl

Cancer.
Slcpe

Factor (Oran
(malka-dl-1

Nancancer
Reference

Dose (Oran
(mQ!ka-dl

Mean
Cancer

Risk
(--I

RME
Cancer

Risk
(--I

Mean
Hazard

Quotient
(--I

RME
Hazard

Quotient
(--I

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Cobalt
Copper
lead
Manganese
Mercury
Silver
ll'allium
Vanadium
Zinc

3.6E-Ol
3.3E-02
4.3E-03
5.1E-02
1.lE-03
3.4E-04
7.0E-03
1.0E-03
1.0E-02
7.5E-03
3.4E-03
4.2E-Ol
2.1E-04
4.2E-04
2.7E-03
7.3E-03
2.7E-02

. 3.8E+Ol
7.1E-02
1.5E-02
7.5E-Ol
2.7E-03
5.2E-03
2.3E-02
3.3E-03
5.0E-02
7.2E-02
2.6E-02
1.9E+00
3.2E-04
7.1E-04
3.9E-03
2.3E-02
1.7E-01

1.0E-03
1.0E-03
1.0E-03
1.0E-03
1.0E-03
1:0E-03
1.0E-03
1.0E-03
4.0E-04
1.0E-03
4.0E-06
1.0E-03
3.0E-03
6.0E-04
1.0E-03
1.0E-03
6.0E-04

2.6E-07
2.3E-08
.3.0E-09
3.6E-08
7.6E-l0
2.4E-l0
5.0E-09
7.1E-l0
3.0E-09
5.3E-09
9.7E-12
3.0E-07
4.5E-l0
1.8E-l0
1.9E-09
5.2E-09
1.lE-08

2.7E-05
5.0E-08
1.lE-08
5.3E-07

·1.9E-09
3.7E-09
.1.6E-08
2.3E-09
1.4E-08
5.1E-08
72E-11
1.4E-06
6.8E-10
3.0E-10
2.8E-09
1.6E-08
7.0E-08

1.lE-06
1.0E-07
1.3E-08
1.6E-07
3.3E-09
1.lE-09
2.2E-08
3.1E-09
1.3E-08
2.3E-08
4.2E-ll
1.3E-06
2.0E-09
7.8E-l0
8.4E....,09
2.3E-08
5.0E-08

1.2E-04
2.2E-07

. 4.6E-08
2.3E-06
8.4E-09
1.6E-08
7.1E-08
1.0E-08
6.2E-08
2.2E-07
3.2E-l0
5.9E-06
3.0E-09
1.3E-09
1.2E-08
7.1E-08
3.1E-07

NA
NA

1.8E+00
NA.

4.3E+00
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
4.0E-04
3.0E-04
7.0E-02
5.0E-03
1.0E-03
1.0E+00
5.0E-03

NA
3.7E-02

NA
1.4E-Ol
3.0E-04
5.0E-03
8.0E-05
7.0E-03
3.0E-Ol

NA
NA

5E-09
. NA

3E-09
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

2E-08
NA

8E-09
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
3E-04
4E-05
2E-06
7E-07
lE-06
2E-08
6E-07

NA
6E-07

NA
9E-06
7E-06
2E-07
lE-04
3E-06
2E-07

NA
6E-04
2E-04
3E-05
2E.,.06
2E.,.05
7E-08
2E-06

NA
6E-06

NA
4E-05
lE-05
3E-07
2E-04
lE-05
lE-06

""' ••' _"J- "I~' " :or.
','if., ..... "'''-'l

VOLAl1LES
Acetone
Benzene
Chlorobenzene
Dichloroethane, 1,2
Dichloroethene, 1,2- (To1Bn
Dichlorc:propane, 1.2
Ethylbenzene
Toluene
Trichloroethene
Vinyl chloride
Xylenes (Totan

1.4E-02
7.7E-03
1.2E-02
9.6E-03
1.4E-02
1.lE-02
1.3E-02
1.0E-02
1.0E-02
1.4E-02
1.4E-02

3.0E+00
1.1E-02
6.2E-Ol
3.2E-01
2.8E+Ol
9.4E-Ol
8.7E-02
2.8E-02
1.2E+00
7.0E+00
1.9E-01

5.7E-04
2.1E-02
4.1E-02
5.3E-03
1.0E-02
1.0E-02
7.4E-02
4.5E-02
1.6E-02
7.3E-03

.8.0E-02

5.6E-09
1.lE-07
3.5E-07
3.6E-08
9.6E-08
7.7E-08
6.9E-07
3.3E-07
1.lE-07
7.2E-08
7.9E-07

1.2E-06
1.6E-07
1.8E-05
12E-06

. 2.0E-04
·6.7E-06

4.6E-06
8.9E-07
·1.4E-05·
3.6E-05
1.lE-05

2.5E-08
5.0E-07
1.5E-06
1.6E-07

;, 4.2E-07
·:.;3.4E-07

3.0E-06
1.5E-06
5.0E-07
3.1E-07
3.5E-06

5.3E-06
6.8E-07
7.9E-05
5.3E-06
8.7E-04
2.9E-05
2.0E-05
3.9E-06
6.0E-05
1.6E-04
4.7E-05

NA
2.9E-02

NA
9.1E-02

NA
6.8E-02

NA
NA

1.lE-02
1.9E+00

NA

1.0E-Ol
NA

2.0E-02
NA

9.0E-03
NA

1.0E-Ol
2.0E.,-01,

NA
NA

2.0E+00

NA NA
3E-09 5E-09

NA NA
3E-09 lE-07

NA NA
5E-09 5E-07

NA NA
NA NA

lE-09 lE-07
lE-~; 0: '):n::~:

2E-07
NA

8E-05
NA

5E-05
NA

3E-05
7E-06

NA
NA

2E-.06

5E-05
NA

4E-03
NA

lE-Ol
NA

2E.,.04.
2E-05

NA
NA

2E-05

SEMIVOLATILES
Acenaphthene
Bis(2-chloroethynether
Bis(2-chloroisopropyqether
Dibenzofuran
Dichlorobenzene, 1,2
Dichlorobenzene, 1,4
Diethyl phthalate
Dimethylphenol,2,4
Fluorene
Methylnaphthalene, 2- .
Methylphenol, 2
Methylphe(lOI,4
Naphthalene
Nitrcphenol, 4-
Phenol

1.2E-02
82E-03
5.6E-03
1.lE-02
1.lE-02

. 1.3E-02
5.6E-03
1.2E-02
1.2E-02 .
1.lE-02
1.2E-02
1.3E-02
1.lE-02
1.6E-02
1.lE-02

6.6E-02
l.4E-02
3.0E-03
2.4E"':02
8.0E-03
4.2E-01
2:0E-03
8.6E-Ol
2.3E-02
2.5E-02
3.51:-01
3.7E-Ol
4.7E-02
3.0E-03
6.6E:"02

1.3E-Ol
2.1E....,03

. 1.2E-02
1.5E-Ol
6.1E-02
6.2E-02
4.8E-03
1.5E-02
1.7E-Ol
3.7E-05
1.0E-02

. 1.0E-02
6.9E-02
6.1E-03
5.5E-03

1.lE-06
1.2E-08
4.6E-08
1.2E-06
4.6E-07.·
5.8E-07
1.9E-08
1.3E-07
1.4E-06
3.0E-l0
8.9E-08
9.3E-08
5.3E:"'07
6.9E-08
4.3E-08

6.2E-06
2.1E-08
2.5E-08
2.5E-06
3.5E-07
1.8E-05
6.8E-09
92E-06
2.8E-06
6.5E-l0
2.5E-06
2.7E-06
2.3E-06
1.3E-08
2.6E-07

4.9E-06
5.4E-08
2.0E-07
5.2E-06
2.0E-06
2.5E-06
8.4E-08
5.8E-07
6.1E-06
1.3E-09
3.9E-07
4.0E-07
2.3E-06
3.0E-07
1.9E-07

2.7E-05
9.1E-08
1.lE-07.
1.1E-05
1.5E-06
8.1E-05
3.0E-08
4.0E-05
1.2E-05
2.8E-09
1.lE-05
12E-05
1.0E-05
5.7E-08
1.lE-06

NA
1.lE+00
7.0E-02

NA
NA

2.4E-02
NA
NA
NA
NA
NA

·NA
NA
NA
NA

6.0E-02
NA
NA
NA

9.0E-02
NA

8.0E-Ol
2.0E-02
4.0E-02

NA
5.0E-02
5.0E-03
4.0E..,02

NA
6.0E-01

NA
lE-08
3E-09

NA
NA

lE-08
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
2E-08
2E-09

NA
NA

:4E-07
NA
NA
NA
NA
NA
NA
NA
NA
NA

8E-05
NA
NA
NA

2E-05
NA

lE-07
3E-05
2E-04

NA
8E-06
8E-05
6E-05

. NA
3E-07

5E-04
NA
NA
NA

2E':"05
NA

4E-08.
2E.,.03
3E-04

NA
2E-04
2E-03
3E-04

NA
2E-06



TABLE 0-2 (cont.)
l;lCENARIO 2 - FlITURE REatEATIONAL (yOUJ1-iSAGED 2TO 18 YEARS) .

EXPOSURE AND RISK ESTIMATES
·.DERMAL CONTACT WITH mOUND WATER WHILE SHOWERING

NCBCDAVISViLLE - SITE 09

, Ground water Concentrations ~osure estimates OXlcilV Va ues Risk Estimates
" . "",

, Adjusted
Geanetric Mean Maximum Dermal Mean RME Mean RME Cancer Noncancer Mean RME Mean RME

..... 'Ground Water Ground Water Permability D~ D~ Do~ t>~ SlqJe Reference Cancer Cancer Hazard" Hazard
.. Concentration Co'neentration ,Constant' (Cancer) (Cancer) (Noncancer) (Noncancer) Factor (OraQ D~(OraQ Risk Risk Quotient Quotient

Constituent ' Imam' imom Icmlhrl Imolko-dl Imolko-dl' Imolka-dl Imolko-dl Imolko-dl-' Imolko-dl 1--1 . 1-'-1 ' ' I--l 1--1

PESTICIDESA'CBs
Dieldrin 4.0E-05 2.4E-06 1.6E-02 ' 4.5E-10 . 2.7E-11 2.0E-09 1.2E-10 1.6E+01 5.0E-05 7E-09 4E-10 4E-05 2E-06

, Where:

, CSmgll.
1E-0'3 Vcm3
12000 cm2

'CS(cm!hr)
0.16 hr/d

20 dlyr
~6yr

,33.9 kg
25550 d (cancer)
5840 d (noncilncer)

I:}} ':':':::' ::':"::}'::,::! c Cancer risk> 1E-06 or hazard quotientllndex' > 1E+00

D~ ,,; [Concentration x UC x SA x Kp;41 x ETx EF x ED) I [BW x All
Cancer Risk c Do~ xSlqJe Factor' , '
Hazard Quotient c D~ I Reference Dose'

Constituent Co~enbatlonIn Ground Water (CW) c'

Unit Conversion (UC) c. ' '

Skin surface area available for con1act (SAl ~
Dermal Pemiabllity Constant (Kp.J c •

Exposure lime (El) ,c

ExposUre FrequenCy '(EF)";
Exposure Duration (EO) '=
Body Weight [BW) 'C .

Averaging lime (Al) '= .

TOTAL:

Mean RME
Cancer Cancer

Risk Risk
2E-07 \~::~n::+lW

Mean
Hazard

Index
1E-03

RME
Hazard

Index
1E-01



TABLE 0-2 (cont.)
SCENARIO 2 - FunJRE REal EA110N (YOUTHS AGED 2 TO 18 YEARS)

. . EXPOSURE ND RISK ES11MATE5
INHALA110N OF VOLA11UZED CONSTITUENTS IN GROUND WATER v,,;ILE SHOWERING

NCSCDAVISVILLE - SITE 09

P>Jr Ulncentrations a l:XPosure t:stimates OXICltY va ues HISK t:stimates ,
Noncancer

Geanetrlc Maximum Mean RME Mean RME Cancer Reference Mean RME Mean. RME
Mean Air .. Air Dose Dose Dose Dose 51",e Factor Dose Cancer Cancer Hazard Hazard

Concentration Concentration (Cancer) (Cancer) (Noncancer) (Noncancer) Qnhalation) Qnhalation) Risk Risk Quotient Quotient
Constituent (mo/m3\ . (mo/m3\ (molko-eli (molko-eli . (molko-eli . (mQlko-eli (molko-dl -I imolko-eli (--I (--\ (--I (--1

INORGANICS
Aluminum NA .NA O,OE+OO O.OE+OO O.OE+OO O,OE+OO NA NA NA NA NA NA
Antimony NA NA O,OE+OO O.OE+OO O,OE+OO O,OE+OO NA 4,OE-04 NA NA NA NA
Arsenic NA NA O.OE+OO O,OE+OO O,OE+OO O,OE+OO 5.0E+Ol 3,OE-04 NA NA NA NA
Bariu'm NA NA O,OE+OO O.OE+OO O,OE+OO O.OE+OO NA 1,OE-04 NA NA NA NA
Beryllium NA NA O,OE+OO O,OE+OO O,OE+OO O.OE+OO 8,4E+00 5,OE-03 NA NA NA . NA
Cadmium NA NA O,OE+OO· O.OE+OO O,OE+OO o,oE+OO 6.3E+00 5,OE-04 NA NA NA NA
Chromium III' NA NA O,OE+OO O,OE+OO O.OE+OO O,OE+OO NA 1,OE+OO NA NA NA NA
Chromium III' NA NA O,OE+OO O,OE+OO O.OE+OO o,oE+oci 4,lE+Ol 5,OE-03 . NA' NA NA· NA
Cobalt NA NA O,OE+OO' O,OE+OO O.OE+OO O,OE+OO NA NA NA NA NA NA
Copper NA NA O,OE+OO O.OE+OO O,OE+OO O.OE+OO NA NA NA NA NA NA
Lead NA NA O,OE+OO O,OE+OO O,OE+OO O,OE+OO NA NA NA NA NA NA
Manganese NA NA O,OE+OO O.OE+OO O.OE+OO O,OE+OO NA 1,lE-04 NA NA NA NA
Mercury NA NA O,OE+OO O,OE+OO O.OE+OO O,OE+OO NA 8,6E-05 NA NA NA NA
Silver NA NA O,OE+OO O,OE+OO O,OE+OO O,OE+OO NA 5,OE-03 NA NA NA NA
Thallium NA . NA O,OE+OO O,OE+OO O.OE+OO O.OE+OO NA 8.OE-05 NA NA NA NA
Vanadium NA NA O.OE+OO ME+OO O.OE+OO O,OE+OO NA 7.0E-03 NA NA NA NA
Zinc NA NA O.OE+OO O,OE+OO O,OE+OO O.OE+OO NA 3.0E-Ol NA NA NA NA

.
VOLAl1LES .

Acetone 5,4E-05 1,2E-02 7,9E-09 1.7E-06 3.5E-08 7.5E-06 NA 1,OE-Ol NA NA 3E-07 7E-05
Benzene 5,2E-03 7.0E-03 7.6E-07 1.0E-06 3.3E-06 . 4,6E-06 2,9E-02 NA 2E-08 3E-08 NA NA
Chlorobenzene 8.2E-03 4,2E-Ol 1,2E-06 6.3E-05 5,3E-06 2,7E-04 NA 5.0E-03 NA NA lE-03 5E-02
Dlchloroethane, 1,2- 1.7E-03 5,8E-02 2.6E-07 8,5E-06 1,lE_06 3.7E-05 9,lE-02 NA 2E-08 8E-07 NA NA
Dichloroethene, 1,2- (Totan 1.4E-02 2,8E+Ol 2.0E-06 4,lE-03' 8,7E-06 1.BE-02 NA 9.0E-03 NA NA lE-03\ ::~f@::
Dichloropropane, 1,2- 5,lE-03 4.4E-Ol 7.5E.,.07 6.5E-05 3,3E-'06 2.BE-04 6,8E-02 1.1E-03 5E-08:::::::~!!!+~:: 3E-03 2E-01
Ethylbenzene 1.7E-02 1.lE-Ol 2.6E-06 HE-05 1.lE-05 7,4E-05 NA 2,9E-Ol· NA NA 4E-05 3E-04
Toluene 8,8E-03 2.4E-02 1.3E-06. 3.5E-06 5.7E-06 1,5E-05 NA 1.1E-Ol NA NA 5E-05 1E-04
Trichloroethane . 2.4E-02 2,9E+00 .3.5E-06 4,2E-04 1,5E-05 1.8E-03 6.0E-03 NA 2E-08 :::::::: :3Eftllf NA NA
Vinyl chloride 3.7E-02 . 1,9E+Ol 5,5E-06 2,8E-03 2,4E-05 1,2E-02 3,OE-Ol NA :::?~f(j~ :: )~~f@: NA NA
Xylenes (Totan 1.5E-02 2.1E-Ol 2.3E-06 3.1E-05 1,OE-05 1,4E-04 NA 2,OE+00 NA NA 5E-06 . 7E-05

:

SEMIVOLA11LES
Acenaphthane 6.9E-04 3,8E-03 1.0E-07 5,6E-07 4.4E-07 2,5E-06 NA 6,OE-02 NA NA 7E-06 4E-05
Bis(2-chloroethynether 2,4E-05 4,OE"-05 3.5E-OS 6.0E-OS 1,5E-08 2,6E'-08 1.1E+OO NA 4E-09 7E-09 NA NA
Bis(2-chloroisopropYnether 1,6E-04 8.7E-05 2.4E-08 1.3E-08 1.1E-07 5.6E-08 3,5E-02 NA 8E-l0 5E-10 NA NA
Dibenzofuran NA NA . o,OE+OO O.OE+OO O.OE+OO O.OE+OO NA NA NA . NA NA NA
Dichlorob~nzene, 1,2- 5,BE-03 4.4E-03 8,6E-07 6,5E-07 3.8E-06 2.8E-06 NA 9.0E-02 NA NA 4E-05 3E-05
Dichlorobenzene, 1,4- 1.3E-02 4.3E-Ol 2.0E-06 ME-05 8.7E-06 2,8E-04 NA 2,2E-Ol NA NA 4E-05 lE-03
Diethyl phthalate NA NA O.OE+OO.· O,OE+OO O.OE+OO O,OE+OO NA 8,OE-Ol NA NA NA NA
Dimethylphenol, 2,4- NA. NA O.OE+OO. O.OE+OO O,OE+OO O.OE+OO NA 2.0E-02 NA NA NA NA
Fluorene 3.5E-04 6,9E-04 5.1E-08 1.0E-07 2.3E-0? 4.5E-07 NA 4,OE-02 NA NA 6E-06 lE-05
Methylnaphthalene, 2- 1.2E-03 2.7E-03 1.8E-07 4.1E-07 B.1E-07 .1,8E-06 . NA NA NA NA NA NA
Methylp~nol,2- NA NA O.ciE+OO O.OE+OO O,OE+OO O,OE+OO NA 5.0E-02 NA NA NA NA
Methylphenol, 4- NA NA O.OE+OO O.OE+OO O,OE+OO O.OE+OO NA 5,OE-03 NA NA NA NA
Naphthalene 1.0E-03 4,5E-03 1.5E-07 6,7E-07 6,6E-07 2.9E-06 NA 4,OE-02 NA- NA 2E-05 7E-05
Nitrcphenol, 4- NA NA O.OE+OO . O.OE+OO O.OE+OO O.OE+OO NA NA NA NA NA NA
Phenol NA NA. O,OE+OO O.OE+OO O.OE+OO O.OE+OO NA 6.0E-01 NA NA NA NA



• . TABLE 0-2 (cont.) .
SCENARIO 2 - FUTURERE~EA110NAL (YOlJTHS AGED 2 TO 18 YEARS)

': .. EXPOSURE AND RISK ESl1MATES
... _-INHA/ATlON OF VOLAilUZED CONSl1TUENTS IN GlOUNO WATER WHILE SHOWERING

- . 'NCSCDA'-1SVlLLE - SITE 09

-l>Jr Concentrations la Exposure Estimates oxicity Values Risk Estimates

-Constituent

Geanetric .
Meanl>Jr

Concemmtion
(mQ!m31

Maximum' I Mean' .RME Mean RME
I>Jr Dose Dose Dose Dose

Concentration '(c::ancer) . (Cancer) (Noncancer) (Noncancer)
_(mQ!m31 -. (mil{kg-d) (mg{kg-d) (mg/kg-dl (mg{kg-d)

Cancer
Slepe Factor

Onhalation)
I (mQ{kg-d)-l

Noncancer
Reference

Dose
Onhalation)
(mQ{kQ-d)

Mean
Cancer

Risk
(--I

RME
Cancer

Risk 
(,--1

Mean'
Hazard

Quotient
(--I

RME
- Hazard
Quotient

(--I

P'ESllClDEStPCBs -'
Dieldrin NA NA O:OE+OO . O.OE+OO 0.01=+00 O.OE+OO 1.6E+01 5.0E-05 NA NA NA NA

Where:

(a) Based on measured soil gas concentrations

Dose = [Concentration x IR x RAF x ET x EF x ED)! [BW x All
Cancer Risk =Dose x Stepe Factor
Hazard Quotient =DoSe'! Reference Dose

P},,:'::::':,:,})})I = Cancer risk> 1E-06 or hazard quotienVindex > 1E+OO

Mean RME
Hazard Hazard

Index Index
5E-03::: ::~+99

Mean RME
Cancer Cancer

Risk Risk
TOTAL: /i/~~iiMi::::~~29 ..t

CSmg/m3
2.5m3Ihr.

:. 1 for all constituents (- -)
- '. 0.16 hr!d

20dlyr
16yr

33.9 kg
25550 d (cancer)
5840 d (noncancer)

Constituent Concentration in I>Jr (CA) =
.Inhalatiro Rate OR) =
Relative Absorption Factor (RAf:)=
Exposure T1me(E1) =. - .
Exposure Frtquency(EF) =
Exposure Duration (ED).=·
Body.Weight [BW) =
Averaging.1ime (AI) =

'0/ •

. ','"



TABLE 0-2 (cont.)
SCENARIO 2 - FUTURE RE~EAllON (yOUlHS AGED 2 TO 18 YEARS)

ESllMAllE OF CONSl1TUENT CONCENTRAllONS IN AIR WHLE SHcmERlNG
NCBCOAI.1SVlLLE - SlllE 09

Ground water Cc ncentratlOns Exnosure Estimates t:I" a

Geanetric Mean Maxlmum HenlY'S He"IY's Geanetric Maxlmum
Ground Water Ground Water Law Law Molecular Mean AIr AIr
Concentration Concentration Cons1ant Cons1a~ Weight Concentration Concentration

Constituent (moln (mnm la1m*m3/mon 1-- In/mon (mo/m31 (mo/m31

INORGANICS
Aluminum 3.6E-Ol 3.8E+Ol NA O.OE+OO 26.89 NA NA
Antimof,y 3.3E-02 7.1E-02 NA O.OE+OO 12.75 NA NA
Arsenlc 4.3E-03 . 1.5E-02 NA O.OE+OO 74.92 NA NA
Barium 5.1E-02 .7.5E-Ol . NA O.OE+OO 137.33 NA NA
BeIYlllum . 1.1E-03 .' 2.7E-03 NA O.OE+OO 9.01218 NA NA
Cadmium 3.4E-04· 5.2E-03 NA O.OE+OO 112.41 NA NA
Chromium III. 7.0E-03 2.3E-02 . NA O.OE+OO 51.996 . NA NA
Chromium III 1.0E-03 3.3E-03 NA O.OE+OO 51.996 NA NA
cobalt 1.0E-02 . 5.0E-02 NA O.OE+OO 58.9332 NA NA
Copper. 7.5E-03 7.2E-02 NA O.OE+OO 63.546 NA NA
Lead 3.4E-03 2.6E-02 NA O.OE+OO 207.2 NA NA
Manganese 4.2E-Ol 1.9E+00 NA O.OE+OO 54.94 NA NA
MereUI)' 2.1E-04 3.2E-04 1.lE-02 ,4.5E-Ol 200.59 NA NA
Silver 4.2E-04 7.1E-04 NA O.OE+OO 107.8682 NA NA
Thallium 2.7E-03 3.9E-03 NA O.OE+OO 204.38 NA NA
VanadiullJ 7.3E-03 2.3E-02 NA O.OE+OO 50.94 NA NA
Zinc 2.7E-02 1.7E-Ol NA O.OE+OO 65.38 NA NA-

VOLAl1LES
Acetone 1.4E-02 3.0E+OO 4.3E-05 1.7E-03 58.08 5.4E-05 1.2E-02
Benzene 7.7E-03 1.lE-02 5.6E-03 2.2E-Ol 78.11 5.2E-03 7.0E-03
Chlorobenzene 1.2E-02 6.2E-Ol 3.9E-03 1.5E-Ol 112.56 8.2E-03 4.2E-Ol
OlchloroettBne, 1,2- 9.6E-03 3.2E-Ol 1.2E-03 4.6E-02 98.96 1.7E-03 5.8E-02
Oichloroethene, 1,2- (Totaij 1.4E-02 2.8E+Ol 6.7E-03 2.6E-Ol 96.94 1.4E-02 2.8E+Ol
Oichloropropane, 1,2- 1.1E-02 9.4E-Ol 2.7E-03 . 1.1E-Ol 112.99 5.1E-03 4.4E-Ol
Ethylbenzene 1.3E-02 . 8.7E-02 8.0E-03 3.2E-Ol 106.17 1.7E-02 1.lE-Ol
Toluene 1.0E-02 2.8E-02 5.9E-03 2.3E-Ol 92.14 8.8E-03 2.4E-02
TrichlorOethane --- - - --' .. .. 1.0E-02 l.2E+OO 1.2E-02 4.6E-Ol 131.39 2.4E-02 2.9E+00
Vinyl chloride 1.4E-02 7.0E+00 2.8E-02 1.lE+00 62.5 3.7E.,-02 I.9E+Ol
Xylenes (Totaij 1.4E-02 1.9E-Ol 6.7E-03 2.6E-Ol 106.17 1.5E-02 2.1E-Ol

SEMIVOLAllLES
Acenaphthene 1.2E-02 6.6E-02 2.4E-04 9.5E-03 154.21 6.9E-04 3.8E-03
Bis(2-chloroethyijether 8.2E-03 1.4E-02 1.3E-05 5.1E-04 143.01 2.4E-05 4.0E-05
Bis(2-chloroisopropyijether 5.6E-03 '3.0E-03 1.lE-'04 4.3E-03 171.07 1.6E-04 8.7E-05
Oibenzofuran 1.lE-02 2.4E-02 NA O.OE+OO 168.19 NA NA
Oichlorcbenzene, 1,2- 1.lE-02 8.0E-03 2.4E-03 9.4E-02 147 5.8E-03 4.4E-03
Oichlorcbenzene; 1,4- 1.3E-02 4.2E-Ol 4.5E-03 1.8E-Ol 147 1.3E-02 4.3E-Ol
Oiethyl phthalate 5.6E-03 2.0E-03 8.5E"':07 3.3E-05 222.24 NA NA
Oimethylphenol, 2,4- 1.2E-02 8.6E-Ol 6.6E-06 2.6E-04 122.17 NA NA
Fluorene 1.2E-02 2.3E-02 1.2E-04 4.6E-03 166.22 3.5E-04 6.9E-04
Methylnaphthalene, 2- 1.1E-02 2.5E-02 .5.0E-04 2.0E-02 142.2 1.2E-03 2.7E-03
Methylphenol, 2- 1.2E"':02 3.5E-Ol . 8.4E-07 3.3E-05 108.14 NA NA
Methylphenol, 4." 1.3E-02 3.7E-Ol .3.9E-07 1.5E-05 108.14 NA NA
Naphthalene ' 1.lE-02 4.7E-02 4.8E-04 1.9E-02 . 128.17 1.0E-03 4.5E-03
Nitrophenol,4- 1.6E-02 3.0E-03 3.5E-06 1.4E-04 139.11 NA NA

. Phenol 1.lE-02 ·6.6E-02 1.3E-06 5.1E-05 94.11 NA NA

.,
'.'



TABLED-2 (cont.)
SCENNIIO 2 .:.. Fl111JRE RECREA1l0N~ (yOUlHS AGED 2 TO 18 YENlS)

ESllMATE OF CONSllTUENTCONCENTRA1l0NS IN AlA WHILE SHCM'ERING
NCBCDA'-1SVIUE - SITE 09

Ground water Concentrations bcPosure I::st.mates 1::1"1 a

GeCmetric Mean Maximum Henry's Henry's Geometric Maximum
Ground Water Ground Water Law Law Molecular Mean Air Air
Concentration Concentration Constant Constant Weight Concentration Concentration

Constituent . Imom Imam latm*m3/moO r--l . la/moO rma/m31 ·lma/m31

PES1l0DES,pCBs
2:4E-06Dieldrin ·4.0E-05 5.9E-05 2.3E-03 380.91 NA NA

(a) Exposure point concentration (EPC); estiniated only for constitutents with H > 1E-05 atm*m3/mol and MN > 200 g/mol.
NA., Notavailable

where:

Air Concentration" [Grourd Wa:te~Concentration x H' x MN xP x UC1)/ [R xTxUC2)

Dimensionless Henry's Law Constant (H') .,
Molecular Weight fY!N) ., .

. Atmospheric Pressure (P) ., .
Unit Conversion (UC1) .,
Ideal Gas Co~nt (A) .,
Temperature while showering (TJ .,
Unit Conversion (UC2) .,

CS(--)
CS(g/moQ

1 atm
1000 mg/g

8.2E-05 atm*m3/mol
310K

1E+06 ul/1



, , TABLED-2 t:ont.)
SCENARIO 2 - FUTURE RECREATlON (YOUTHS AGED 2 TO 18YEARS)

EXPOSURE AND RISK ESTlMATES .
INGESTION OF SURFACE WATER WHILE SWIMMING

NcaC DAVISVILLE - SITE 09

a::e water COnc enrnllons :>;:: osure I::sumates OXClty Values Risk 1::5 Ima es
Geometic

Mean MaxlmLm Mean RMI: Mean RMI: cancer Nort:ancer Mean RME Mean RME
Stlfa::e Water Stlfll:e Water Doss' Dose Dose Dose Stepe FlI:tor Reference cancer cancer Hazald Hazaid
Ca1certr~ Ca1certr.= ' (ClI'1Cej (Cri:':1 t-lcncll'1Cej ~.~':1 (Ora~ D:lse (Or~ Risk Risk CUlthJ1t CUltJlrlt

CcnstltJert -I 1--\ 1--\ 1--\ 1--\

INORGANICS .
Almh.m 3.71:-01 . 3.41:-01 3.5E-06 3.1E-06 1.5E-05 1.4E-05 NA NA NA NA NA NA
Arsll'11c 3.:£-03 4.21:-03 3.CE-06 3.lE-06 1.:£-07 1.71:-07 1.1£+00 3.CE-04 5E-06 7E-oa 4E-04 6E-04
C1Tomlmlll 7.71:-03 1.CE-02 7.1E-oa 9.4E-Oa 3.1E-07 4.1E-07 NA 1.CE+00 NA NA 3E-07 4E-07
OTcrrt.mVI 1.lE-03 1.5E-03 1.CE-Oa 1.:£-08 4.4E-08 5.lE-Oa NA 5.CE-03 NA NA 9E-06 lE-05
Marganese 7.21:-02 1.4E,..01' 6.71:-07 1.:£-08 2.lE-06 5.5E-06 NA 5.CE-03 NA NA 6E-04 lE-03
Vanadlm 7.21:-03 1.21:'-02 6.!E-Oa' l.lE-07 ·2.lE-07 4.lE-07 NA 7.CE-03 NA NA 4E-05 7E-05

'VOLAllLES
carbon d Istlflde 4.CE-03 2.CE-03 3.7I:-Oa 1.BE-Oa 1.1£-07 6.1E-oa NA 1.CE-Ol NA NA 2E-08 aE-07
Dbl"/oroethene, 1,2- (Total) 5.21:-03 6.CE-03 4.!E-Oa 5.5E-Oa 2.1E-07 2.4E-07 NA 9.CE-03 NA NA 2E-05 3E-05
Tetmchloroethane, 1,1,2,2- 4.4E-03 3.CE-03 4.1E-Oa 2.BE-Oa 1.BE-07 1.21:-07 2.CE-Ol NA 6E-09 6E-09 NA NA
Trbhloroethene 4.CE-03 2.CE-03 3.7I:-Oa 1.BE-06 1.1£-07 a.1E-08 1.lE-02 NA 4E-l0 2E-l0 NA NA

Where:

Dose .. [Concentration x UC x IR x RAF x ET x EF x ED) I (BW x AT]
cancer Risk .. DosexSIc:peFII:Dr
Hazald Quotient .. Dose I Reference Dose TOTAL:

Mean
cancer

Risk
6E-08

RME
cancer

Risk
7E-08

Mean
Hazald

Irdex
lE-03

RME
Hazaid
'Irdex

2E-03

Ca1stflJert Qlncertratlon h Wrm (C<n:) =
Uit Conversion ~C) =
ngestlon Rate ~R) =
RelaUve Absorptlcr1 FII:tDr (RAF) ..
Elq:losI.re Tire (Ell =
Elq:lost..re Frequll'1CY (EF) =
Exposu-e [Motion (EO) =
J!ge.,.AdiJs!ed Body WeIglt~ =
Averlghg Tire (AT) =

'-.

CSmgII
lE-031kn1

SOmlh
1 for ell CCJ1StItutrni (- -)

0.5 hrld
20dIyr
16 yr

339 kg (edit)
25550 d PIrC er)
5840 d tJcnell'1Cer)

I }}}};,};;<,;",;,}I = ClI'1Cer risk > 1E-06 or hazard q..ooUentlhdex >.lE+oo



TABLE 0-2 (cont.)
SCENARIO 2 - FUTUREREalEATlON (YOUTHS AGED'2 iO 18 VEMS)

, ,EXPOSURE N-O RISK ESTIMATES -
DERMAl.. CONTACT WITH SLFlFACE WATER WHILE SWIMMING
, NCSCDA"'SVlLLE":' SITE 09

. "
Sur1ace Water c;oncentrations ~osure t::stlmates OXICltv Va ues Risk Estimates

Geanetrlc,'.
Mean ' MaxImum 'Dermal Mean RME ,Mean ' RME Cancer Noncancer Mean RME Mean RME

Surface Water' Surface Water Perinability Dose Dose Dose Dose Slqle Reference Cancer Cancer Hazard Hazard
Concentration Concentration Constant (Cancer) (Cancer) (Noncancer) (Noncancer) Factor (OraO Dose (OraO Risk .Risk Quotient Quotient

Constituent . Imam: Imam Icmlhrl Imalka-dl Imalka-d) Imalka-dl Imalka-dl Imalka-dl-
' Imalka-dl 1--1 1--1 1'--1 ' 1--1

INORGANICS ' :
Aluminum 3.7E-Ol 3.4E-Ol 1.0E-03 B.3E-07 7.5E-07 3.6E-06 3.3E-06 NA NA NA NA NA NA
Arsenic 3.3E-03 4.2E-03 1.0E-03 7.2E-09 9.3E-09 3.2E-OB 4.1E-OB 1.8E+00 3.0E-04 lE-08 2E-08 lE-04 lE-04
Chromium III 7.7E-'03 ,l.0E-02 1.0E-03 1.7E-OB 2.2E-OB 7.4E-OB 9.BE-OB NA 1.0E+00 NA NA 7E-OB lE-07
Chromium VI ' 1.lE-03 1.5E.,..03 1.0E-03 2.4E-09 3.2E-09 1.lE-OB l.4E-OB NA 5.0E-03 NA NA 2E-06 3E'-06
Manganese 7.2E-02 1.4E.,..01 1.0E-03 1.6E-07 3.0E-07 7.0E-07 1.3E-06 NA 1.4E-Ol NA NA 5E-06 9E-06
Vanadium 7.2E-03 1.2E-02 1.0E-03 1.6E-08 2.7E-08 6.9E-08 1.2E-07 NA 7.0E-03 NA NA lE-05 2E-05

~

VOLAllLES
Carbon disulfide ' ,4.0E-03 ' 2.0E-03 2.4E-02 2.1E-07 1.lE-07 9.3E-07 4.7E-07 NA 1.0E-Ol NA NA 9E-06 5E-06
Dichloroethene,l,2- (To1BO S.2E-'03 ' 6.0E-03 'l.0E-02 1.2E-07 1.3E-07 S.lE-07 S.BE-07 NA 9.0E-03 NA NA 6E-OS 6E-05
Tetrachloroethane, 1,1,2,2.- 4.4E-03 3.0E-03 9.0E-03 8.8E-08 6.0E-08 3.BE-07 2.6E-07 2.0E-Ol NA 2E-OB lE-OB NA NA
Trichloroethane 4.0E-03 2:0E-03 1.6E-02 1.4E-07 7.1E-08 6,2E-07 3.1E-07 1.lE-02 NA 2E-09, 8E-l0 NA NA

Mean RME Mean RME'
Cancer' Cancer Hazard Hazard

Risk Risk ' lridex 'Index
TOTAL: 3E-08 3E-OB '2E-04 2E-04

"

Constit,uentConcentra'tionln Surface Water (Cone) c

Unit Conversion (UC) c, ", :,

Skin Surface Area Available' of 'Contact'(SA) =
Dermal Permability (Kp••~ c, ' " '

Exposure lime (E1) c, ,

Exposure.FrequencY, (EF) 'co"

expOsure DuiatiOn(eD) c "

Body Weight (aWl c '

Averaging lime (Al) c

....

,CSmgll '
1E-03 Vml

::12000'cll)2' , "

:",CS cmlhr
"",0.5 hr/d
, 20 dlyr
. 16yr
33.9 kg

25550 d (cancer)
5840 d (noncancer)

f

, I}', ::::'::::':'::' ,}}}:::! c Cancer risk> 1E-,06 or hazard quotient/iridex > fE+OO

'''.;.

,\



TABLED-3
SCENARIO 3 - FlJTURE SHEUFISIiNG (OFF-STE I'DULTS)

, EXPOSURE ANJ RISK ESTlMATES
INGESTlON OF SHEUFISH (ClAMS)

NCsCDA'v1SVlLLE - SITE 09

Issue (;oncentratlons a ExPosure E:stlmates OXlCitY va ues Hisk Estimates
Noncancer

Geometric Maximum Relative Mean RME Mean RME Cancer Chronic Mean RME Mean RME
Mean Clam Clam ~sorption Dose Dose Dose Dose, Slcpe Reference Cancer Cancer Hazard Hazard

Concentration Concentration Factor (Cancer) (Cancer) (Noncancer) (Noncancer) Factor (OraQ Dose (OraQ Risk Risk Quotient Quotient
Constituent (ma!kcl (molkcl (--I (maika-ell (maika-ell (maika-ell: (maika-ell ' (ma!kc-eIl-1 (malka-di (--I (--I (--I (--I

INORGANICS
Arsenic 4.8E-Ol 8.6E-Ol 1 3.4E-06 6.1E-06 7.9E-06 1.4E""05 1.8E+00 3.0E-04 ::}'$Sfoij,: :{ja#.o$.: 3E-02 5E-02'
Cadmium 7.3E-02 1.4E-Ol 1 5.1E-07 9.7E-07 1.2E-06 2.3E-06 NA 1.0E-03 NA NA lE-03 2E-03
Chramlum III 6.5E-02' 5.6E-Ol 1 4.6E,..07 4.0E-06 1.lE-06 9.3E-06 NA 1.0E+00 NA NA lE-06 9E-06
Chromium VI 9.2E-03 8.1E-02 1 6.5E-OS 5.7E-07 1.5E-07 1.3E-06 NA 5.0E-03 NA NA 3E-05 3E-04
Copper 2.1E+00, 6.0E+00 1 1.5E-05 4.2E-05 3.5E-05 ' 9.8E-05 NA 3.7E-02 NA NA 9E-04 3E-03
Lead, 1.9E-Ol 4.3E+00 0.3 4.1'E-07 9.1E-06 9.5E-07 2.1E-05 NA NA NA NA NA NA
Manganese ' 3.5E+00 1.2E+Ol 1 2.5E-05 8.6E-05 5.8E-05 2.0E-04 NA 1.4E-Ol NA NA 4E-04 lE-03
Mercury . 8.4E-03 8.9E-03, 1 ,5.9E-08 6.3E-08 1.4E-07 1.5E-07 NA 3.0E-04 NA NA 5E-04 5E-04
Nickel 9.0E-Ol 2.2E+00 1 6.4E-06 1.5E-05 1.5E-05 3.6E-05 NA 2.0E-02 NA NA 7E":04 2E-03
Silver 1.4E-Ol 2.0E-Ol 1 9.9E-07 1.4E-06 2.3E-06 3.2E-06 NA 5.0E-03 NA NA 5E-04 6E-04
Zinc 1.3E+01- 2.1E+Ol 1 9.0E-05 1.5E-04 2.1E-04 3.4E-04 NA 3.0E-Ol NA NA 7E-04 lE-03

SEMlVOLATlLES
Anthracene 5.6E-04 1.3E-03 1 ' 4.0E-09 9.4E-09 9.2E-09 2.2E-08 NA 3.0E-Ol NA NA 3E-08 7E-OS
Benzofluoranthene 3.0E-03 1.2E-02 1 2.1E,..08 8.5E-08 4.9E-08 2.0E-07 7.3E+00 NA 2E-07 6E-07 NA NA
Benzotriazole 2.1E-02 8.1E-02 1 1.5E-07 5.7E-07 3.5E-07 1.3E-06 NA NA NA NA NA NA
Benzotrlazole, chlorinated 3.1E-03 8.4E-03 1 2.2E-08 5.9E-08 5.2E-08 1.4E-07 NA NA NA NA NA NA
Benzo(a)anthracene 1.9E-03 ' 7.8E-03 1 1.3E-08 5.5E-OS ' 3.1E-08 1.3E-07 7.3E+00 NA lE-07 4E-07 NA NA
Benzo(a)pyrene 6.5E-04 4.4E-03 1 4.6E-09 3.1E-08 1.1E-08 7.3E-08 7.3E+00 NA 3E-08 2E-07 NA NA
Benzo(e)pyrene 1.8E-03 7.1E-03 l' 1.2E-08 5.0E-08 2.9E-08 1.2E-07 NA NA NA NA NA NA
Benzo(ghOperylene 4.9E-04 4.3E-03 1 3.5E-09 3.0E-08 ' 8.1E-09 7.1E-08 NA NA NA NA NA NA
Chrysene 3.4E-03 8.7E-03 1 2.4E-08 6.1E-08 5.6E-08 1.4E-07 7.3E+00 NA 2E-07 4E-07 NA NA
Coronene 1.7E-04' 5.2E-04 1 1.2E-09 3.7E-09 ' 2.8E-09 8.6E-09 NA NA NA NA NA NA
Dibenzci(a,h)antlvacene 2.8E-04 1.3E-03 1 2.0E-09 9.0E-09 '-4.6E-09 2.1E-08 7.3E+00 NA lE-08 7E-OS NA NA
Fluoranthene 1.5E-02 4.1E-02 1 1.0E-07 2.9E-07 "2.4E-07 6.7E-07 NA 4.0E-02 NA NA 6E-06 :iE-05
Fluorene 5.8E-04 1.4E-03 1 4.1E-09 1.0E-08 9.5E-09 2.4E-08 NA 4.0E-02 NA NA 2E-07 6E-07
Indeno(l,2,3-a:I)pyrene . 4.9E-04 2.6E-03 1 3.5E-09 1.8E-08 8.1E-09 4.3E-08 7.3E+00 NA' 3E-OS lE-07 NA NA
Perylene .. 4.1E-04 2.3E-03 ,- 1 2.9E":09 'l.6E-08 6.8E-09 3.7E-08 NA NA NA NA NA NA
Phenanthrene 2.1E-03 7.7E-03, 1 1.SE-08 5.5E-08 3.5E-08 1.3E-07 NA NA NA NA NA NA
Pyrene l.3E-02 2.8E-02 1 9.2E-08 2.0E-07 2.2E-07 4.7E-07 NA 3.0E-02 NA NA 7E-06 2E-05

\

j:~.-



TABLE D-3 (cont.)
SCENARIO 3 - RESIDEN1lAL (OFF- SITE)

EXPOSURE PJo.O RISK ESllMATES
'INOES1l0N OF SHELLFiSH (QAMS)

NCBCDAVlSVlLLE - SITE 09

ISSue UJncentranons a t:xPosure t:sumates oXICIty Values HISK t:sUmates
.. Noncancer

,Geanetrlc Maximum Relative Mean RME Mean, RME Cancer Chronic Maen RME Mean RME
MeariCiam Clam Absorption Dose Dose Dose Dose SICl>e Reference ' Cancer Cancer Hazard Hazard

Concentration Concentration ' Factor ,(Cancer) '(Cancer) (Noncancer) (Noncancer) Factor (Oraij Dose (Oraij Risk Risk Quotient Quotient
Constituent (malkal ' (malkal' :' (--l (maika-eli (maika-eli' (malka-di (maika-eli (malka-d)-t (maika-eli l--l' (--l ' (--l -1--)

PESllClDES,f>CBs
3E-06BHC,alpha- 6.1E-05 8.0E-05 ',' 1 4.3E-10 5.7E-10 1.0E-09 1.3E-09 6.3E+00 3.0E-04 3E-09 4E-09 4E-06

BHC,gamma- 6.2E-05 1.3E-04 1 4.4E-10 9.0E-10 1.0E-09 2.1E-09 1.3E+00 3.0E-04 6E-10 1E-09 3E-06 7E-06
Chlordane, alpha 1.8E-04 4.2E-04 0.3 3.9E-10 8.8E-10 9.0E-10 2.1E-09 1.3E+00 6.OE-05 5E-10 1E-'09 1E-05 3E-05
Chlordane, gatnma- 2.0E...,04 ' 5.4E-04 0.3 4.2E-10 1.1E-09 9.9E-10 2.6E-09 1.3E+00 6.0E-05 6E-10 1E-09 2E-05 4E-05
DDD,4,4'- 3.3E-04 7.0E-03 0.3 6.9E"-10 1.5E-08 1.6E-09 3.4E-08 2.4E-01 5.0E-04 2E-10 4E-09 3E-06 7E-05
DDE,.4,4'- 1.8E-04 ' 9.5E-04 0.3 3.9E-10 2.0E-09 9.1E-10 4.7E-09 3.4E-01 5.0E-04 1E-10 7E-10

' '

2E-06 9E-06
DDT,4,4'- '1.2E"':04 1.1E-03 0.3 2.6E-10 2.4E-09 6.0E-10 5.6E-09 3.4E-01 5.0E-04 9E-11 8E-10 ' 1E-06 1E-05
Hexachlorcbenzene 7.6E-05 1.5E-04· ? <:<::::::( ,5.4E-10 1.0E-09 1.3E-09 2.4E-09 1.6E+00 8.0E-04 9E-10 2E-09 2E-06 3E-06
Aroclor-1242 8.7E-04 2.3E-'03 , . 9.3 1.8E-09 4.9E-09 4.3E-09 1.1E-08 7.7E+00 NA 1E-08 4E-08 ' NA 'NA
Aroclor"- 1254 3.7E-02 1.1E-'01 0.3 . 7.8E-08 2.3E-07 1.8E-07 5.4E-07, 7.7E+00 NA 6E-07:: i::~;:f@' , NA NA.. '.

(a) Concentrations In clams collected In Allen Harbor

Where:
RME

Hazard
Index

6E'-02

'Mean
HSzard

Index
3E-02,

Maen RME
Cancer Cancer

, Risk' RiSk
TOTAL: :::::1@,9~:: <:::1~:;:;~~:

p:::::: ::<::::::::::::::::::::::;:::, :1 c Cancer risk> 1E-06 or hazard q~tient/index > 1E+00
p;mg/kg,

1E-06 k91m'g
1200 mgld
, 1 {_':':)

CS Constituent-specific (- -)
350d!yr : '
30yr .
70,kg , , ':'

: 25550,d (caneer)
,10950 d (noncancer)

','

D~ c [Co~e~tiori xUCx'lR xFIXRN:x EF x ED]l [BWxAl'].
Cancer Risk c Dose x SIq>e Factor ,', "
Hazard Quotient c, Dose I Reference Dose. -

ConstitUent Conceritration In Clam "Tissue leT) a'

Unit Conversion (Uq = _ ' " ':"" '
Ingestion Ratl! OR) c ',' -', ' '" "
Fractlonlngesteda.tLix:B~ons Near Site (FI)= ' , ' '
Relative Abso(ption Factor'(RAF) c '

EXposure Freq'u'ency (EF) c' '

EXposure Duration (ED) .. ,
Body Weight (BW) -e: .::'
Averaging "Time (All.' ':' .

,
':"f



-J
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TABLE 0-3 (con!.)
SCENNlI03 - FUTURE SHELLFISHING (OFF-SITE ADULTS)

CANGER RISK ESTIMATES USING ALTERNATE INGESTION RATES
INGESTION OF SHEUFISH (ClAMS)

NCSCDAVlSVlLlE - SITE 09,

i
Mean RME

Cancer Cancer
Risk RiSk

Constituent I (--1 (--)

!NORGANICS
::::::::~afO$.{:):: :AE4(j~Arsenic

Cadmium NA NA
Chromium III NA NA
Chromium VI NA NA
Copper NA NA
Lead NA NA
Manganese NA NA
,Mercury NA NA
Nickel NA NA
Silver NA NA'
Zinc NA NA

I ~
SEMIVOLATILES

Anthracene NA NA
Benzo(blk)fluomnthene 6E-08 2E-07
Benzotriazole NA NA
Benzotriazole, chlorinated NA NA II " ~..~-'
Benzo(a)anthmcene 4E-08 1E-07
Benzo(a)pyrene 1E-08 BE-OB
Benzo(e)pyrene ' NA NA
Benzo(ghijperylene NA NA
Chrysene 6E-OB 2E-07
Coronene NA NA
Dibenzo(a,h)anthracene 5E-09 2E-OB
Fluomnthene ' NA NA
Fluorene NA NA
Indeno(1,2,3:"od)pyrene 9E-09 5E-08
Perylene NA' NA
Phenanthrene NA NA
Pyrene NA NA



, . TABLE 0-3 (cant.) .
SCENARIO 3 - FU1UAE SHEUFISI-fNG (OFF-SITE ADULTS)

CANCER RISK ESTIMATES USING AL'TERNATE INGESTION RATES
·INGESTION OF SHELlFISH (ClAMS)

NCS,CDAIIISVILLE - SITE 09

Mean RME
Cancer Cancer

. Risk Risk
Constituent , 1--1 . 1--1

PESTlODES,pCBs
BHC,alpt'a- 1E-09 1E-09
BHC,gamma- .2E-10 4E-10
Chlordane, alpt'a. 2E-10 4E-10
Chlordane, gamma- 2E-10 SE-10
000,4,4'- 6E-11 1E-09
DDE,4,4'- SE-11 3E-10
DDT,4,4'- 3E-11 3E-10
HelCllchlorcbenzene 3E-10 6E-10
Aroclor-1242 SE-09 1E~08

. Aroclor-1254 2E-07 7E-07

TOTAL: !:::

Mean RME
Cancer Cancer

Risk .Risk
(:((~~+~( ::: ((Ji$f(i~:

I)::; ::X:::;:: :::".: :;:::::: :.:.:.:.:.:.:.:.:::::::::::: :::::::1 = Cancer risk > 1E-06 .



TABLE 0-3 (cont.)
SCENARIO 3 - FlJTURE SHELLFISHNG (OFF-SHE ADULTS)

. EXPOSURE A1'.() RISK ESTIMATES
INGESTION OF SHEllFISH (MUSSElS)

NCSCDAVlSVlllE - SITE 09

Issue :AJncentrations a ElcDosure t:stimates OXlcitv Va ues Risk Estimates
Noncancer

Geometric Maximum Relative Mean RME Mean RME Cancer Chronic Mean RME Mean RME
Mean Mussel Mussel Absorption Dose Dose Dose Dose Slcpe Reference Cancer Cancer Hazard Hazard

Concentration Concentration Factor (Cancer) (Cancer) (Noncancer) (Noncancer) Factor (OmQ Dose (OmQ Risk Risk Quotient Quotient
Constlttient (molko1 Imolkol 1--1· Imolka-dl (malka-dl' (malka-d1 (malka-dl (malka-dl-1 (molka-dl (--1 1--1 1--1 1--1

INORGANICS
Arsenic 4.0E-01 6.4E-01 1 2:8E-06 4.SE-06 6.SE....06 1.1E-OS 1.8E+OO 3.0E-04 )):SE+.:i)$: ':llS'f(i:$ 2E-02. 4E-02
Cadmium 1.2E-01 2.3E-01 1 8.4E-07 1.6E-06 2.0E-06 3.8E-06 NA 1.0E-03 NA NA 2E-03 4E-03
Chromium III 1.3E-01· 4.0E-01 1 9.3E-07 2.8E-06 2.2E-06 6.SE-06 NA 1.0E+00 NA NA 2E-06 7E-06
Chromium VI 1.9E-02 S;7E-02 1 1.3E-07· 4.0E-07 3.1E-07 9.3E-07 NA S.OE-03 . NA NA 6E-OS 2E-04
Copper 1.1E+00 2.2E+OO 1 7.4E-06 1.SE-OS 1.7E-OS 3.SE-OS NA 3.7E-02 NA NA SE-04 1E-03
Lead 4.SE-01 6.1E-01 0.3 9.SE-07 1.3E-06 2.2E-06 3.0E-06 NA NA NA NA NA NA
Manganese 4.SE+00 1.2E+01 1 3.1E-OS 8.4E-OS 7.3E-OS 2.0E-04 NA 1.4E-01 NA NA SE-04· 1E-03
Nickel 2.4E-01 8.3E-01 1 1.7E-06 S.9E-06 3.9E-06 1.4E-OS NA 2.0E-02 NA NA 2E-04 7E-04
Silver 2.6E-02 2.6E-02 1 1.8E-07 1.9E-07 4.3E-07 4.3E-07 NA S.OE-03 NA NA 9E-OS 9E-OS
Zinc 1.1E+01 2.3E+01 1 7.7E-OS 1.6E-04 1.8E-04 3.7E-04 NA 3.0E":01 NA NA 6E-04 1E-03

SEMlVOLATlLES
Anthmcene 1.SE-03 2.9E-03 1 1.1E-08 2.1E-08 2.SE-08 4.8E-08 NA 3.0E-01 NA NA 8E-08 2E-07
Benzofluomnthene S.9E-03 8.4E-03 1 4.1E-08 S.9E-08 9.7E-08 1.4E-07 7.3E+OO NA 3E-07 4E-07 NA NA
Benzotrlazole 4.SE-02· 1.1E-01 1 3.2E-07 7.6E-07 7.SE-07 1.8E-06 NA NA NA NA NA NA
Benzotriazole, chlorinated S.2E-03 1.9E-02 1 3.7E-08 1.3E-07 8.SE-08 3.0E-07 NA NA NA NA NA NA
Benzo(a)anthmcene 2.8E-03 6.1E-03 1 2.0E-08 4.3E-08 4.6E-08 9.9E-08 7.3E+OO NA 1E-07 3E-07 NA NA
Benzo(a)pyrene - .7.6E-04 1.1E-03 1 S.3E-09 8.0E-09 1.2E-08 1.9E-08 7.3E+OO NA 4E-08 6E-08 NA NA
Benzo(e)pyrene S.3E-03 7.4E-03 1 3.7E-08 S.2E-08 8.7E-08 1.2E-07 NA NA . NA NA NA NA
Benzo(ghijperylene ·9.0E-04 1.8E-03 1 6.4E-09 1.3E-08 1.SE-08 3.0E-08 NA NA .NA NA NA NA
Chrysene 8.1E-03 1.2E-02 1 S.7E-08 8.2E-08 1.3E-07 1.9E-07 7.3E+OO ·NA 4E-07 6E-07 NA NA
Coronene 1.SE-04 4.SE-04 1 1.1E-09 3.2E-09 2.SE....09 7.4E-09 NA NA NA NA NA NA
Dibenzo(a,h)anthmcene 2.7E-04 . 4.SE-04 1 1.9E-09 3.2E-09 .4.SE-09 7.4E-09 7.3E+OO NA 1E-08 2E-08 NA NA
Fluoranthene 4.9E-02 8.9E-02 1 3.SE-07 6.3E-07 8.1E-07 1.SE-06 NA 4.0E-02 NA NA 2E-OS 4E-OS
Fluorene 1.4E-03 3.7E-03 1 1.0E-08 2.6E-08 . 2.3E-08 6.1E-08 NA 4.0E-02 NA NA 6E~07 2E-06
IOOeoo(1,2,3.,..odjpyrene 6.0E-04 1.1E-03· 1 4.2E-09 7.6E-09 9.8E-09 1.8E-08 7.3E+OO NA 3E-08 6E-08 NA NA
Perylene 8.1E-04 . 1.4E-03 1 S.7E-09 .9.6E-09 1.3E-08 2.3E-08 NA NA NA NA NA NA
Phenanthrene 3.SE....;03 1.3E-02 1 2.SE-08 9.3E-08 S.liE-08 2.2E-07 NA NA NA NA NA NA
Pyrene 3.4E-02 6.1E-02 1 . 2.4E-07 4.3E-07 S.SE-07 1.0E-06 NA 3.0E-02 NA NA 2E-OS 3E-OS

•



Issue (;oncentra IOns a ExDosure I:stlmates ox city Va ues Risk Estimates
Noncancer

Geometric Maximum Relative' Mean RME Mean RME Cancer Chronic Mean RME Mea'; RME
Mean Mussel MUssel Absorption' Dose . Dose Dose Dose Slqie Reference Cancer Cancer Hazard Hazard

.Concentration Conceirtmtion' Factor .(Cancer) (Cancer) (Noncancer) (Noncancer) Factor (Oraij Dose (Oraij Risk Risk Quotient . Quotient
Constituerrt . Imolko)' ' Imolkol 1--'-1 (molko-dl (molko-d1' (molko-d\ ' (molko-d1 Imolko-d1-1 (molko-d1 (--) (--) . (--). I--)

PESTlClDES;PCB's .
BHC,alp~-' , 1.6E-04 3.0E,-04 1 . 1.1E-09 2.1E-09 2.6E-09 4.9E-09 6.3E+00 3.0E-04 7E-09 1E~08 9E-06 2E-05
BHC,gamma- 1.7E-04. 5.5E-04. .:1' 1.2E-09 3.9E-09 2.8E-09 9.1E-09 1.3E+00 3.0E-04 2E-09 5E-09 9E-06 3E-05
Chlordane, alpha 7.5E-04 1.7E-03 0.3' 1.6E-09 3.5E-09 3.7E-09 8.1E-09 1.3E+00 6.0E-05 2E-09 5E-09 6E-05 lE-04
Chlordane, gamina- 8.3E-04 . 1.8E-03 0.3 1.8E-09 3.7E-09 4.1E-09 8.7E-09 1.3E+00 6.0E-05 2E-09 5E-09 7E-05 1E-04
DDD.. 4,4'- 1.7E-03 .2.9E-03 '0.3 3.5E-09· 6.1E-09 8.2E-09 1.4E-08 2.4E-Ol 5.0E-04 8E-l0 'lE-09 2E-05 3E-05
DDE,4,4'- 'l.0E-03 2.7E-03 0.3 2.1E,..09 5.7E-09 5.0E-09 1.3E-08 3.4E-Ol 5.0E-04 7E-l0 2E:"09 lE-05 3E-05
DDT,4,4'- 2.2E-0;4 6.3E-04. 0.3 4.7E-l0 1.3E-09 1.1E-09 3.1E-09 3.4E-Ol 5.0E-04 2E-l0 5E-l0, 2E-06 6E-06
Hexachlorcbenzene 8.OE-05 1.5E-04 5.6E-l0 1.0E-09 1.3E-09 2.4E-09 1.6E+OO 8.0E-04 9E-l0 2E-09 2E-06 3E-06
Aroclor-1242 4.7E-03 9.6E-03 0.3 9.8E-09 2.0E-08 2.3E-08 4.8E-08 7.7E+OO NA 8E-08 2E-07 NA NA
Aroclor-1254 1.2E-Ol. 2.0E-Ol . 0.3 2.5E-07 4.1E-07 5.9E-07 9.6E-07 7.7E+OO . NA ::~~6@}::::~g+~~ NA NA

Mean RME Mean RME
Cancer Cancer Hazard Hazard

Risk Risk Index Index
TOTAL: }(:~~f~:::::)g+~~ 3E-02 4E-02

, Constituent Concentration InShellfish lissue (eT) ",'
Unit Col1llerslon' (UC) '"
Fraction Ingested at Locations Near Site(FI)'"
Ingestion Rate ~R)'''' '
Relative Absorption FactOr (RAF) '"
Exposure Frequency·(EF)· '"'
Exposure Duration .(EP) '.; -
Body Welght(BW) ""
Averaging lime (Al) ",',

• HazardQ

....

o

TABLE 0-3 (cont.)
SCENARIO 3 - RESIDEN1lAL (OFF-SllE)

,*,OSURE ANJ RISK ESTlMATES
INGESTlON OF SHELLFISH (MUSSELS)

NCBCDAVlSV!LLE - SITE 09

'CSmglkg
1E-06kg/mg ,

. .1 (--)
1200 mg/d ..

CS ConstitlJent-~ecific (--)
350d/yr

'.. 30yr
70 kg'

25550 d (cancer)
10950 d (noncancer)

k :::::::::::':::::::::::::::::::: ::::::::1 =Cancer risk > 1E- 06 or haza:rd quotienVIndex > 1E+ 00

,.
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TABLE 0-3 (cont.)
SCENARIO 3 - FunJRE SHELlFISHING (OFF-EnE ADUllS)

CANCER RISK ESTIMATES USING ALilERNATE INGESTION RATES
INGESTION OF SHEllFISH (MUSSELS)

. NCBCDAVlSVlLLE - SITE 09

Mean RME
Cancer Cancer

R'sk Risk
COnsti1uent 1:..

1
_1 1__1

INORGANICS
ArsenIc 5E-08 BE-08
Cadmium NA NA
Chromiurri III NA NA
ChromIum VI . NA NA
COpper NA NA
Lead NA NA
Mmganese - NA NA
Nickel NA NA
Silver NA NA
Zinc " NA NA

SEM/VOLATILES
Anthracene NA NA
Benzofluoranthene 3E-09 5E-09
BenZotriazole NA NA
Benzotriazole, chlorinated NA NA
Benzo(a)anthracene 2E-09 3E-09
Benzo(a)pyrene 4E-10 6E-10
Benzo(e)pyrene NA NA
Benzo(ghJ)perylene NA NA
Chrysene 5E-09 7E-09
Coronene NA NA

- Dibenzo(a,h)anlhracene 2E-10 3E-10
Fluoranthene - NA NA
Fluorene -

"r"

NA NA
Indeno(1,2,3-cd)pyrene 3E-10 6E-10
Perylene NA NA
Phenanthrene' NA NA
Pyrene NA NA

"':~

~



,-

TABLE 0-3 (cont.)
Sd:NARIO 3 - FU1tJRE SHELlFISHING (OFF-SITE ADULTS)

. CANCER RISK ESTlMATES USING ALTERNATE INGESll0N RATES
INGESTlON OF SHELLFISH (MUSSELS)

NCBCoAIIISVILLE - SITE 09

Mean RME
Cancer Cancer

,~i:~ Risk
Constituent ''':-1

.. PESTlOoES,pCBs
BHC,alptB:... 8E-11 1E-10
BHC,gamma- 2E-11 6E-11
Chlordane, alptB 2E-11 5E-11
Chlordane, gamma- 2E-11 5E-11

.000,4;4'.., 9E-12 2E-11
ODE, 4,4'- . 8E-12 2E-11
oDT,4,4'- 2E-12 5E-12
HelCBchlordJenzene 1E-11 2E-11
Aroclor-1242 8E-10 2E-09
ArOclor-' 1254· 2E-08 3E-08

TOTAL:

.Mean
Cancer

Risk
9E-08

RME
cancer

Risk
1E-07

rrm:;;r:Y'7}:.::;::::;::::?')))' ,,:,:, )))) =Cancer risk> 1E-06

A CarCinogenic PAH



~ .:._~

TABLED-3 (cont.)
'SCENARIO 3 - FtmJRE SHELLFISHNG (OFF-SlTE ADULTS)
, EXPOSURE A!'D RISK ESTIMATES

INGESTION OF SHELLFISH (OYSTERS)
NCSCDAVlSVlLLE - SlTE 09

Issue COncentrations a t:J(posure estimates OXICItV Va ues Risk Estimates
Noncancer

Geanetrlo MaxImum Relative Mean 'RME Meim RME ' Qlncer ' Chronic Mean , RME ' Mean RME
Mean Oyster Oyster Absorption Dose Dose Dose Dose Slqle Reference Cancer Qlncer Hazard Hazard

Concentration Concentration . Factor (Cancer) (Qlncer) (Noncancer) (Noncancer) Factor (OraQ, Dose (OraQ Risk Risk Quotient Quotient
Constituent (malkal {malkal ' (--l (maika-iii (maika-iii' (maika-iii . (maika-iii (malka-dl-1 (malka-dl (--l (--l (--l (--l

"

INORGANICS '
::/ )IE+:o$:}}:$a4o$.: .Arsenic 3.2E-01 4.0E-01 1 2.3E-06 2.8E-06 S.3E-06 6.SE-06 1.8E+00 3.0E-04 2E-02 2E-02

Cadmium ' S.2E-01 ' 6.4E-01 1 3.7E-06 4.SE-06 8.6E-06 1.1E-OS NA 1.0E-03 NA NA 9E-03 1E-02
Chromium III 4.0E':"02 ' 4.7E-02 1 2.8E-07 3.3E-07 6.6E-07 7.7E-07 NA 1.0E+00 .NA NA 7E-07 8E-07
Chromium VI S.7E-03 6.7E-03 1 4.0E-08 4.7E-08 9.4E-08 1.1E-07 NA S.OE-03 NA NA 2E-OS 2E-OS
Copper 7.9E+01 1.1E+02 1 S.SE-04 7.4E-04 1.3E-03 1,7E-03 NA 3.7E-02 NA NA 3E-02 SE-02
Lead ' 1.7E-01 2.SE-Ol 0.3 3.7E-07 S,3E-07 8,6E-07 1.2E-06 NA NA NA NA NA NA
Manganese 1.1E+OO , 1.3E+OO 1 7.5E-06 9,OE-06 1.8E-OS 2.1E-OS NA 1,4E-01 ' NA NA 1E-04 2E-04
Nickel 2.8E-01 4.4E-Ol 1 2.0E-06 3,1E-06 4.7E-06 7.3E-06 NA 2,OE-il2 NA NA 2E-04 ' 4E-04,
Silver: , ' 1.SE-01 7.1E-01 1 1.0E-06 S,OE-06 2,4E-06 1.2E-OS NA S,OE-03 NA NA SE-04 2E-03
Zinc' ,', S.OE+02 S.4E+,02 1 3.SE-03 3,8E~03, 8,3E-03 8.9E-03 NA 3,OE-01 NA NA ' 3E-02 3E-02

SEMIVOLATILES
5,9E-09 SE'-08Anthracene 8.4E-04 9.6E-04 1 6.8E-09 1.4E-08 1.6E-08 NA 3.0E-01 NA NA SE-08

Benzofluoranthene . 2.7E-03 3.0E-03 1 1.9E-08 2.1E-08 4.SE-08 4,9E-08 7.3E+00 NA 1E-07 2E-07 NA NA
Benzotrlazole 1.4E-03' 2.1E-03 1 9,7E-09 1.SE-08 2.3E-08 3,4E-08 NA NA NA NA NA NA
Benzotrlazole, chlorinated 6.6E-04 7,SE-04 1 4,6E-09 S.2E-09 1.1E-08 1.2E-08 NA NA NA NA' NA NA
Benzo(a)anthracene S.8E-03 7.2E-03 ' 1 4,1E-08 S.1E-08 ' 9.SE-08 1.2E-07 7.3E+00 NA 3E-07 4E-07 NA NA
Benzo(a)pyrene 1.7E-04 2.2e':'04 1 1.2E-09 1.SE-09 2,9E-09 3.SE-09 7.3E+00 NA 9E-09 1E-08 NA NA
Benzo(e)pyrene 1.8E-03 2·3E-03 1 1.3E-08 1,6E-08 3,OE-08 3.8E-08 NA NA NA NA NA NA
Benzo(ghl)perylena ' 1.4E-04 2.3E-04 1 1.0E..,09 1,6E-09 2.4E-09 3.8E-09 NA NA NA NA NA NA
Chrysena ' 1.0E-02 1.2E-02 1, 7.3E-08 8.7E-08 1.7E-07 2.0E..,07 7.3E+OO NA SE-07 6E-07 NA NA
Col'Qnena 4.SE-OS 7.2E-05 1 3.2E-10 S.1E-10 7.4E-10 1.2E-09 NA NA NA NA NA NA
DibenZo(a,h)anthracene 3.3E':"OS 4.SE-OS 1 2.3E-10 3.2E-10 S.4E-10 7.4E-10 7.3E+00 NA 2E-09 2E-09 NA NA
Fluoranthena 4.9E":'02 .6,OE-02 1 3.4E-07 4.3E-07 8.0E-07 9,9E-07 NA 4.0E-02 NA NA 2E-OS 2E-OS
Fluorene 1.4E-03 1.6E-03 1 ,1.0E-08 ' 1.1E-OB 2.3E-08 2.6E..,08 NA 4.0E-02 NA NA 6E-07 6E-07
IOOeno(1,2,3-od)pyrene 4,8E-OS 8.3E-OS 1 3.4E-10 . S.9E-10 7.9E-10 1.4E-09 7,3E+OO NA 2E-09 4E-09 NA NA
Perylene 1.8E-04 2.SE-04 1 1,3E-09 1.8E-09 3.0E-09 4.1E-09 NA NA NA NA NA NA
Phenanthrene 4.6E-03 S.2E..,03 1 3.3E-OB ' 3.6E-08 7.6E-OB 8.SE-08 NA NA NA NA NA NA
Pyrene " 2.4E-02 3.0E-02 1 1.7E-07 2.1E-07 3.9E-07 4.9E-07 NA 3.0E-02 NA ,NA 1E-05 2E-05

.'

-,::
" .. ;



. TABLE 0-3 (cont.)
.SCENARIO 3 - JlDULT (18 TO 70 YEARS)

EXPOSURE f#) RISK ESllMATES
iNGES1l0N OF SHELlFISH (OYSTERS)

NCSCDAVISVILLE - SITE 09

F==))}} :){fI =Cancer risk> 1E-06 or hazard quotientlindex > 1E+00
CSmglkg

1E~06kg/mg

1:!00 mg/d
..1 i-..,) .

.CS Constituent-sPecific (--)
350 d/yr .
30yr
70 kg

25550d (cancer)
10950d (noncancer)

Issue Concentrations a Exposure Estimates oXlc1!VVa ues Risk Estimates
Noncancer

Geometric Maximum Relative Mean RME Mean RME Cancer Chronic Mean RME Mean RME
..Mean Oyster Oyster' Absorption Dose . Dose Dose Dose Slcpe Reference Cancer Cancer Hazard Hazard,
Concentration Concentration Factor (Cancer). (Cancer) (Noncancer) (Noncancer) Factor (OraQ Dose (OraQ I~i~~ Risk Quotient Quc;~e~Constituent' . : (molkol (molkol . (- -1 (molko-eli (molko -eli . (molko·-eli . (moiko-dl (mnlkn-dl-I Imnlkn- rll 1--1 1--1

.PES1l00ES,pCBs
,

BHC,alpra- 1.2E-04 . 1.3E-04 '1 li.4E-10 9.1E-10 2.0E-09 2.1E-09 6.3E+00 3.0E-04 5E-09 6E-09 7E-06 7E-06
BHC,gamma-

..
8.3E-05 9.8E-05. 1 5.8E-10 6.9E-10 1.4E-09 1.6E-09 1.3E+00 3.0E-04 8E-10 9E-10 5E~06 5E-06

Chlordane, alpra 1.4E-03 1.6E-03 '0.3 3.0E-09 3.3E-09 7.1E"':09 7.7E-09 1.3E+00 6.0E-05 4E-09. 4E-09 1E-04 1E-04
Chlordane, gamma- 1.5E-03 1.7E":03 0.3 3.2E-09 3.6E-09 7.4E-09 8.3E-09 1.3E+00 6.0E-05 4E-09 5E-09 1E-04 1E-04
DDD,4,4'- 5.2E-04 1.1E-03 0.3 1.1E-09 2.4E-09 2.6E-09 5.6E-09 2.4E-01 5.0E-04 3E-10 6E-10 5E-06 1E-05
DDE,4,4'- 3.9E..,03 4.8E-03 0.3 8.2E-09 1.0E-08 1.9E-08 2.4E-08 3.4E-01 5.0E-04 3E-09 3E-09 4E-05 5E-05
DDT,4,4'- 4.0E-03 4.4E-03 :0.3 8.5E-09 . 9.2E-09 2.0E-08 2.2E-08 3.4E-01 . 5.0E-04 3E-09 3E-09. 4E-05 4E-05
Hexachlortbenzene 3.7E-05· 2.8E-05 1 2.6E-10 2.0E-10 6.0E-10 4.7E-10 1.6E+00 8.0E-04 4E-10 3E-10 8E-07 6E-07
Aroclor-1242 5.7E-03 7.8E"':03 0.3 1.2E-08 1.6E-08 2.8E-08 3.8E-08 7.7E+00 NA 9E-08 1E-07 NA NA
Aroclor-1254 1.8E-01· 1.9E-.01 0.3. 3.9E-07 4.1E-07 9.1E-07 9.5E-07 7.7E+00 NA ':::M;fM}:~:~!;'+AA: : NA NA

lien Harbor ..
Mean RME Mean RME

Cancer Cancer' Hazard Hazard
' .. .- Risk Risk Index Index

: XEF x ED]/[BWx Ail TOTAL: ?:~:~~#@::):~g.+AA~ 9E-02 1E-01

,
Hazard Quotient =Dose I ReferenCe Dose

ConstitUent Concentration In Shellfish lissue (CT) =
Unit Converson (UC) = .
Ingestion Rate ORj '=
Fraction Ihgested from Locations Near Site (Aj =
Relative AbsorptiOn Factor (RAF) =. .

. Exposure Frequency' (EF) =
Exposure Duration (ED) =

. BodyWelght (BW) =
Averaging lime (AI) = .

..



, TASLEO-3 (cont,)
SCENARI03-FlmJRE SHELLFISHNG (OFF":STE ADULTS)

CANCER RISK ESTIMATES USING ALTERNATE INGESTION RATES
INGESTION OF SHEllfiSH (OYSTERSl

NCBCOAVlSVlLLE - SITE 09

Mean RME
Cancer Cancer

Constituent I~i~ I~i:~

INORGANICS
Arsenic 4E-OS 5E-08
Cadmium NA NA
Chromium III NA NA
Chromium VI NA NA
Copper NA NA
lead NA NA
Manganese NA NA
Nickel NA NA
Silver NA NA
Zinc NA NA

:

SEMIVOLATILES
Anthracene NA . NA
Benzofluoranthene 2E-09 2E-09
Benzotriazole NA NA
Benzotriazole. chlorinated NA NA

. Benzo(alanthracena 3E-09 4E-09
Benzo(alpyrene 1E-10 1E-10
Benzo(elpyrene NA NA
Benzo(ghQperylene NA NA
Chrysene 6E-09 7E-09
Coronene NA NA
Oibenzo(a,hlanthracene 2E-11 3E-11
Fluoranthene NA NA
Fluorene NA NA
Indeno(1.2,3-cd)pyrene 3E-11 5E-11
Perylene NA NA
Phenanthrene NA . NA
pYrena . NA NA

. '

j.
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TABLE 0-3 (cont.)
SCENAAI03 - FUTURE SHELLFISHING (OFF-STE ADULTS)

CANCER RISK ESTIMATES USING ALTERNATE INGESTION RATES
INGESTION OF SHELLFISH (OYSTERS)

NCSCDAVlSVlLLE - STE 09

Mean RME
Cancer Cancer

.. Risk Ri~~
Constituent 1--1 1--

INORGANICS
Arsenic 1E-06 1E-06
Cadmium NA NA
Chromium III NA NA
Chromium VI NA NA
Copper NA NA
Lead - NA NA
Manganese NA NA
Nickel NA NA

, Silver NA NA
. Zinc NA NA

. SEMIVOLATILES
Anthracene NA NA
Benzolluorai11hene 3E-08 4E-08
Benzotriazole NA NA
Benzotriazole, chlorinated NA NA
Benzo(a)anthmcene 7E-08 9E-08
Benzo(a)pyrene 2E-09 3E-09
Benzo(e)pyrene NA NA
Benzo(ghijperylene NA NA
Chrysene 1E-07 2E-07
Coronene NA NA
Dib.enzo(a,h)anthracene 4E-10 6E-10
Fluoranthene NA NA
Fluorene NA NA

'. Indeno(1,2,3-od)pyrene 6E-10 1E-09
Perylene , NA NA

, Phenanthrene NA NA
Pyrena NA NA



tABLE 0-3 (cont.)
SCENARIO 3 - FUTURE SHELLFISHNG (OFF-STE ADULiS)

._.--CANCER RISK ESTlMATESUSINGALTERNATEINGESTlON RATES
. . INGESTlON OF SHELLFISH (OYSTERS)

NCSCDAVlSVlLLE - STE 09

Mean RME
Cancer Cancer

Risk RiSk
COnstituent 1--1 1--1

PESTlODES,P,CBs
BHC,Blplli- .1E-09 1E-09
BHC,gamma- 2E-10 2E-10

.Chlordane, BlptB 1E-09 1E-09
Ollordane, gamma- 1E-09 1E-09
000,4,4'- . 6E-11 1E-10
DDE,4,4'- 7E-10 8E-10

.DDT,4,4'- 7E-10 8E-10
Hexachlorcbenzene 1E-10 8E-11
Aroclor-1242 2E-08 3E-OS
Aroclor-1254 7E-07 8E-07

Mean RME
Cancer Cancer

Risk Risk
TOTAL: [:;;:::::~~+~ :;?;::::;:~f~:

. I;;;}}:: :: ;::;;::::::;::::::.:.:.. ;:;:;: :;;}}}}} ;;;};;::I ~ Cancer risk > 1E-06

'--.

.'.

\
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